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PREFACE

The Idaho National Engineering Laboratory {INEL), located in southeaster:, idaho, is a
government-owned reservation managed by the U.S. Department of Energy (DOE); it was

listed on the National Priorities List (NPL) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA)} in November 1989,

In accordance with the requirements of CERCLA, the Environmental Protection Agency (EPA),
and the State of ldaho, Department of Health and Welfare (IDHW) negotiated a Federal
Facilities Agreement/Consent Order and Action Plan [hereinafter referred to as the FFA/CQ].
This agreement describes the methods by which DOE, EPA, and IDHW will implement

CERCLA and Resource Conservation and Recovery Act (RCRA) corrective action activities at
INEL release sites.

The exterior Industrial Waste Ditch (IWD) at the Naval Reactors Facility (NRF) Waste Area
Group (WAG) 8 at the INEL has been identified as an operable unit pursuant to the FFA/CO.
NRF and the !WD did not qualify for listing on the NPL as individual sites, but were included
with other INEL sites in the FFA/CO. The general purposes of this agreement are to:

1) Assure that past and present activities at NRF are thoroughly investigated and
that appropriate removal and remedial action(s), if any, are taken as necessary
to protect the public health, weifare, and the environment,

2) Establish a procedural framework and schedule for developing, implementing,
and monitoring appropriate response actions at NRF in accordance with
CERCLA and the National Contingency Plan (NCP).

This investigation encompasses only the IWD channei outside the NRF security fence. The
interior portion of the effluent discharge system will be addressed under the FFA/CO
provisions for Track 2 investigations. Hereafter, unless otherwise specified, IWD shail mean
only that portion of the entire system which lies outside the NRF security fence.
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EXECUTIVE SUMMARY

The Idaho National Engineering Laboratory {(INEL) has been divided into 1ern Waste Area
Groups (WAGS) to facilitate the remediation process. Each WAG is further divided into
Operable Units (OUs) which focus on specific areas of interest. The Naval Reactors Facility
{NRF) Exterior Industrial Waste Ditch (IWD) Remedial investigation and Feasibility Study
(RI/FS) is QU 8-07 under the Federal Facility Agreement and Consent Order (FFA/CO). The
Environmental Protection Agency (EPA) has been identified as the lead agency and the State
of Idaho Department of Health and Welfare (IDHW) as the support agency for OU 8-07.

The NRF IWD has been identified for a Ri/FS due to the historic nonradioactive discharges of
industrial waste water such as cooling systems water, ion exchange regeneration solutions,
and liquids from miscelianeous operations The disposal of industriai waste water containing

han ny reetala o i o en bl 1] gl o % o emem By 400mMm L rooom oot e g3 oy e o e

neavy metals was discontinued pricr to November 18, 1880. These metais, plilllcuily chromi-
um, lead, mercury, and silver, are the main contaminants of concern and the reason for this
investigation. High and low pH ion exchange regeneration solution discharges occurred up
to 1985. However, these solutions were, for the most part, self neutralizing, and residue is
not expected to be observed in this investigation.

Characterization data was collected at the IWD in support of a closure plan under a 1986
Resource Conservation and Recovery Act (RCRA) Consent Order and Compliance
Agreement {COCA). Before the closure pian work was completed, the COCA was replaced
by the current FFA/CO. This existing data has been reviewed and was used as a basis for
preparing the RI/FS Work Plan.

The objective of the RI/FS is to assess the potential risk to known and suspected receptors
from contaminants in the IWD and to evaluate and select the most appropriate remedial
action aiternative. The work required to meet these objectives includes the following items:
performing geological and engineering surveys and mapping, installing and operating stream
gauging equipment, installing shallow ground water monitoring wells, aquifer response
testing, installing manitoring well water level recorders, and sampling and characterization of

ground water, surface water, soil, and sediment.

A Work Plan has been developed that will ensure adequate data of sufficient quality is
collected for this RI/FS. This data will be used to characterize the nature and extent of the
contamination which is present in the IWD to support the risk assessment calculations and to
gvaluate the remediai acticn alternatives.

The IWD RI/FS process for the Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) and the FFA/CO inciudes the compietion of an RI/FS report and a
propesed plan which summarizes the results of the investigation work and presents the
proposed remedial action. Following a public comment period and resoiution of comments

received, a Record Of Decision (ROD) will be signed finalizing all remedial action plans
acanriatan with th |UUn
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INTRODUCTION

This work plan provides the planned work activities associated with the cempletion of
the Ri/FS for the NRF Exterior Industrial Waste Ditch (IWD). The ena product of the
RI/FS process is a ROD for QU 8-07, NRF IWD. The RI/FS process encompasses
two separate but related activities:

- Remedial Investigation {Rl) - data development, site characterization and
risk assessments

- Feasibility Study {FS} - development, evaluation and selection of remedial
action alternatives

The objective of the Rl is to collect and organize existing data, and collect, validate,
and organize new data to provide a data base for risk assessment and remedial action
selection and design. Based on the need to suppiement existing data, this Rl work
plan describes the field work, laboratory work, data collection, interpretation, treatability
studies and reporting that will be performed. Risk assessments are required at various
steps in the RI/FS process. For the IWD, a Baseline Risk Assessment is proposed

P ey o R . - e omomhtm n e IR e PR S -

that will identify and evaiuate the risks of the no-action aliernative to human heaith and
the environment. Various risk scenarios will be prepared for workers at the NRF and
residents living near the INEL including:

- Future QOccupational use

- Future Residential use

- Future Agriculture use

- Current Occupational use

- Ecological Exposure (terrestrial biota)
. Ecological Exposure (aquatic biota)

The Risk Assessment results will be used to support the evaluations of remedial action
alternatives in the FS.

The FS will be conducted if the risks identified exceed the established thresholds (EPA
1991a). The purpose of the FS is to develop a remedial design that meets the
requirements of CERCLA and the NCP. This study will use, as necessary, screening
analyses, treatahility studies, and engineering studies to Identify, evaluate, and select

the most appropriate remedial actions for OU 8-07.

The following is a description of the plans developed as part of the project planning
and scoping task. These plans are prepared in accordance with guidelines presented
in the EPA document Guidance for Conducting Remedial investigations and Feasibility
Studies Under CERCLA (EPA, 1988). For a detailed description of the tasks
associated with each of the following sections, refer to the appropriate section or
appendix of the same name.
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Work Plan

The RI/FS Work Plan presents the initial evaluation and summary of existing
data and information gathered in the scoping process. It documents decisions
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RiI/FS Work Flan includes:
- A description of the site background and physical setting

- A discussion of previous investigations and current conditions, including
a summary of existing data

- A discussicn of risk assessment protocoi and a preliminary conceptual
‘ mode! of the site

- A discussion of Work Plan rationale, including data quality objectives
(DQO)

- A description of the Work Plan tasks to be performed

- A project description, including project management, organization,
schedula and eosts

e L= L == ]

Community Relations Plan

The Community Relations Plan (CRP) is designed to assure community
understanding of action taken during the remedial response activities, and to
abtain community input on the RI/FS program. Community relations are an
integral part of any CERCLA action whether or not the acticn is on a federal
facility.

At the INEL, all CERCLA actions will be subject to both CERCLA and National
Environmental Policy Act (NEPA) community involvement requirements. CRPs

have been written and provided for public comment for all remedial
m\;nefgnnf!nne at the INEL The FFA /(‘ﬂ ctatee that for sach R /FQ a CRP

BF A MY Mg AR T R ke PO L R I ] P raes ® Ry R W

supplement will be |ssued The CRP supplement for the NRF |WD RI/FS is
attached as Appendix A to this Work Plan. The INEL CRP and the NRF IWD
CRP Supplement will guide the actions taken to assure appropriate public
involvement in agency decision making.

Sampling and Analysis Plan

The Field Sampling Plan (FSF), Quality Assurance Project Plan (QAP|P) and the
Data Management Plan (DMP) are combined into a Sampling and Analysis Plan
{SAP). The SAP identifies detailed procedures for the collection, analysis and
control of environmental data. The SAP is presented in Appendix B to this
document. The FSP presents the sampling objectives, the sampie location and

fro ranta dasianatinn eamnlina asuinmant and nracadiiras anc
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sample handiing and analysis. The FSP is divided into two major sections:
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- Near surface and sediment sampling
- Hydrogeological investigations

The QAPjP presents the procedures that will ensure the quality and integrity of
samples collected, the precision and accuracy of the analytical results, and the

H - + H & b 4o +ml Ti~
representweness ana ccmpl&eness of envircnmental measurements taken. Ing

QAPjP, written in accordance with current RI/FS guidance, includes the
following elements:

¥

Project description

- Project organization

- Quality assurance objectives

- Sample coliection procedures

- Sample custedy procedures and documentation

- Calibration procedures and frequency

- Internal quality control procedure description or reference
- Data reduction, validation, and reporting procedures

- Performance and system audits

- Preventative maintenance procedures

- Specific routine procedures used to assess data accuracy, precision, and
completeness

- Corrective action procedures

- Quality assurance reports including results of system and performance

audits and assessments of data accuracy, precision, and completeness

Salania e 3 ot e

The DMP provides a discussion of the procedures and controls that wilt be
employed to ensure that the data collected will be properly managed. The DMP
includes information in the following areas:

- Field activities

- Sample management and tracking

- Document control and inventory
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Heaith and Safety Pian

The Health and Safety Plan (HASP) details the health and safety measures to be
implemented in conducting RI/FS field activities at the site. It has been
developed 10 assure the protection of personnel! during RI/FS field activities. It
includes a discussion on Personal Protective Equipment (PPE), the types of
personnel monitoring techniques and instrumentation to be used, personnel

contamination control procedures, medical surveillance requirements, and
applicable c:nfah! procedures. The HASP, which includes the elements

descnbed in the "Oc:cupatlonal Safety and Health Guidance Manual for
Hazardous Waste Site Activities" (NIOSH/OSHA/USCG/EPA) and 29 CFR
1910.120, "Hazardous Waste Operations and Emergency Response’, is
presented in Appendix C to this work plan.

NEPA/CERCLA Integration

It is DOE's policy that all projects involving any federal facility must undergo a
review in accordance with NEPA to identify and evaluate potential environmental
impacts. The EPA does not necessarlly support this position. To meet the
requirements of NEPA and DOE Order 5440.1C, environmental documentation
must be prepared for all new programs or research and development projects

Ao 1EAN th h 1En0
that have the potential for affecting the environment. Parts 1500 ¢ WOUgn 1oU0

of 40 CFR provide regulations applicable to all federal agencies for
implementing the procedural provisions of NEPA., DOE has developed
guidelines for its facilities to implement the provisions of NEPA. These
guidelines require that DOE facilities determine the applicability of NEPA to
various activities being undertaken. Under the DOE guidelines, three basic
alternatives for documentation under NEPA exist: an Environmental Impact
Statement, an Environmental Assessment, or a Categorical Exclusion. The
choice of an alternative depends on the activity and its potential to impact the
environment.

The RI/FS site characterization work for the IWD meets the requirements of a
categorical exclusion under NEPA. The Rl / FS site characterization work is
covered by Section D part 3 of the Frid iday, September 7, 1850 Federal Register
(FR) (Vol. 55, No. 174 page 37178) for site characterization and environmental
monitoring under CERCLA. The RI/FS actions described in this Work Plan will
not introduce or cause inadvertent or uncontrolled movement of hazardous
substances as defined in section 101(14) of CERCLA, pollutants or
contaminants as defined in section 101 (33) of CERCLA, or non-native
organisms, and will not adversely affect environmentally sensitive areas such as

historic archeoclogical, or areas listed on the National Register of Historic Places.

If, after the initial site characterization of the IWD, it is determined that remedial
action is necessary, a NEPA evaluation will be performed for the remedial
action. The NEPA evaluation will be integrated into the FFA/CO and CERCLA
documentation. This integration will assure the proper assessment of the
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2.0 BACKGROUND AND PHYSICAL SETTING

2.1 Description and Hisiory

2.1.1

21.2

INEL Description and History

The INE] sita wag astahlicshad in 1949 ag the National Raactor Tnehng
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Station by the U.S. Atomic Energy Commission as a site for building,
testing, and operating various nuclear reactors, fuel processing plants,
and support facilities with maximum safety and isolation. in 1974, the
National Reactor Testing Station was redesignated as the INEL to reflect
the broad scope of engineering activities conducted there.

The U.S. government occupied portions of the INEL prior to its
establishment as the National Reactor Testing Station, During World War
ii, the U.S. Navy used about 270 square miies of the site as a gunnery
range. An area southwest of the naval gunnery area was once used by
the U.S. Army Air Corps as an aerial gunnery range. The present INEL
site includes all of the former military areas and a large adjacent area

o ol wimu g Fumoen dhna v ibnlin Ao sl faw sma by MY Tlam fmvmame Klmias
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administration shop, warehouse, and housing area is presently the
Central Facilities Area of the INEL. Figure 2-1 depicts the location of the
INEL relative to the State of idaho and NRF relative to the INEL. Figure
2-2 depicts the location of the IWD channel with respect to the NRF.

NRF IWD Site Description

Naval Reactors Facility (NRF) is located on the west-central side of the
INEL approximately 50 miles west of Idaho Falls, idaho. NRF is operated
by Westinghouse Electric Corporation for the United States Department
of Energy, Naval Reactars. The facility covers an area of approximately
80 acres and, at various times, is occupied by up to 2000 people

GUUILIUI 1w l.l e lI IIUI L3 IGIIUII M UVIUUU II J Ll Ilb bchlU! 1, HPP@I IUIA l' v lldll [

information on INEL and regional geciogy and hydrology.
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The NRF was estabiished in 1949 as a testing site for the naval nuciear
propulsion program. The Submarine Thermal Reactor Prototype {(S1W)
was completed and became operational in 1853. At this time, an

industrial waste ditch was constructed to accommodate the disposal of

nonradioactive. non- sowage, liquid Hlenhnrﬂne from the prototyne and
¥ IWFy |'u“fvuv§l‘v, [RAS AN v \1 A RIS AN L) a L1 A Plvlv‘,r’\-‘ Al LA

other support operations. Thls ditch consisted of a shallow open channel
extending north from S1W for approximately one-half mile. Various run-
off channels and pipelines were connected to the ditch. The end of the
channel was slightly enlarged by excavation, forming a small pond or
depression. NRF utilized the one-half mile iong ditch for approximately
two years. Construction activities at NRF since 1956 have destroyed all
traces of this portion of the ditch. The land area once accommodating
the old ditch has been replaced by a gravel pit and sewage lagoons.

in 1956, new construction to provide for a second prototype was
initiated. In 1958, the Large Ship Reactor Prototype (A1W) was
completed and became operational. At this time, the internal channels

and ,.uping were modified such that the effluent from both pla".ts were

combined at the northwest corner of the facility. The combined channel
was then diverted into an old dry stream bed which proceeded towards
the northeast, away from the facility. The selected dry channel was
excavated for a short distance to secure containment of liquid waste
disposed of within the channel, and to provide a waste water flow
pathway away from the facility.

in 1965, the uncovered channel near the northwest corner of NRF was
extended to allow flow to proceed further into the desert towards the
northeast. This was necessary due to the addition of a third prototype
reactor plant, S5G. Excavation to facilitate flow was terminated at
approximately 1.65 miles along the channel. From 1.65 miles, the ditch
proceeds along a natural river bed course to approximately 3.2 miles. At
3.2 miles, the channel abruptly ends against a canal bank constructed in
the late 1800s.

From 1965 to the present, the exterior channel has remained intact with
only slight modifications or changes. As discharges to the ditch
increased, portions of the channel exhibited an insufficient percolation
rate. In order to increase the percolation rate of liquid wastes through the
ditch, portions of the exterior uncovered channel were periodically
dredged. Wastes dredged from the channel were placed along the
banks of the ditch. Dredging was conducted in the open channels along
the west and north facility boundaries, and along the first 1.65 miles of
the exterior uncovered channel northeast of the facility. Dredgings were
conducted between 1973 and 1975, and in 1980.

The S1W reactor plant was shutdown and inactivated in 1989. No

changes to the IWD were made at that time; however, there has been a
noticeable dacrease in water flow.

e T el Tyl o e
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The current NRF effluent discharge system is a complex network of
interior uncovered channeis and buried pipeiines approximately 24,000
feet (4.5 miles) long located within the facility and a 3.2 mile uncovered
exterior channel located in the northwest comer of the 1acility and
extending in a northeasterly direction. Water normalily flows oniy in the
first 1.2 to 1.8 miles of the channel; the remaining channei is usually dry.

The portion of the effluent discharge system outside the NRF Security
fence is the subject of this RI/FS; the portion of the effluent discharge
system within the NRF fenced boundary will be addressed under the
provisions for Track 2 investigations and formalized in the NRF Site wide
RI/FS.

2.2 Physical Setting (Geology)
2.2.1 Site Topography, Geomorphoiogy and Physiography

NRF is constructed on an alluvial plain, the bulk of which was formed
during wetter climatic periods. At present, the piain is experiencing a
period of non-deposition. The alluvial plain surrounding NRF is
punctuated by occasional outcrops of basalt. These outcrops rise to a
maximum of approximately 20 feet above the surrounding desert floor.
NRF is located slightly to the west of a series of low lying basalt outcrops

which form a linear trend as shown in Figure 2-3. An arcuate- qhannd
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ridge is visible at the surface north of NRF This feature is reported to be
a series of eruption vents (EG&G, 1984). These vents begin several miles
west of NRF, but are not visible at the surface at NRF. The projected
continuation of this trend intersects the IWD at nearly a right angie
approximately 1100 yards from the outfall. Low lying, highly or
moderately weathered basalt flows rising between 10 and 30 feet above
the alluviail valley are located approximately 1/2 mile west of NRF.
Beyond these low lying hills is the Lost River Mountain Range. These
mountains rise in elevation to approximately 9000 feet. To the east of
NRF, at a distance of approximately two miles, are low-lying hilis, which
are also a remnant of past voicanic activity.

A~ i
Aerial photographs taken of the area surrounding NRF show a mosaic of

abandoned meander channels. Several prominent features are evident in
these photographs, including a number of point bar deposits and
abandoned oxbows. A major abandoned meander channel is located
approximately 600 feet due west of the IWD. This channel is 12 feet
across and 6 to 8 feet deep. At the surface, abandoned meander
channels are present in varying states of erosion. They range from hardly
noticeable depressions in the soil to over six feet deep. The regional
surface surrounding NRF gently dips to the north, and ranges in elevation
from 4870 south of NRF to 4830 north of NRF. The elevation within the
NRF compound ranges from 4848 feet to 4852 feet. Several man-made
canals cross the desert terrain near NRF. The most prominent of these
ditches lies approximately 1/4 mile north-northwest
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of NRF. This canal is 20 feet wide and 15 feet deep. It rises above the
desert floor 8 to 10 feet. Water no longer flows in the canal, and it is not
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Area Geology
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Near Surface and

There are two types of surficial sedimentary depaosits
common to NRF. The surface 'top soils’ are loess deposits.
Analysis of the loess shows that its primary constituent is
the clay montmorillonite with secondary constituents of illite,
quartz, feldspar and carbonates, {Chen-Northern Report,
1891). Montmorillonite is a swelling clay and possesses a
high cation exchange capacity, (Deer et, al, 1978, p. 250).
The thickness of the iocess varies from severai inches 1o aver
ten feet, (1984 EG&G report, 1987/88 Phase | Closure Plan
Sample Collection report). In some isolated locations near
NRF, winnowing has caused fine grain sand dune deposits

to Inrm. In most nlacaes naar MI:J: tha lnace and gand
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deposits overlie aliuvial deposits.

NRF is located at the western edge of an alluvial (meander)
plain. This plain is several miles wide and consists of well
rounded gravels, sands, silts and clays. Most of the gravel
clasts consist of a wide variety of rock types originating from
the mountains located north and west of NRF, and inciude
sedimentary, metamarphic and ignecus (volcanic and
plutonic) rocks. Clay and fine siit interbeds are found
sporadicaily throughout the ailuvium, but are more often
found at the basait/ailuvium interface. These clay interbeds
usually possess lower permeability than the surrounding

Pala= Y1l Dnat mamiasisa imuackisastisame mauas Adarssamoatratacsd daad
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these clay layers often contribute to the formation of
perched water at the top of the basalt.

Basalt

Underlying the alluvium is approximately 1500 to 2000 feet
of transitional olivineg to alkaline olivine basalts. Minerals
present in thin section include magnesium olivine,
clinopyroxene, calcic plagioclase, spinel and magnetite
(Chen-Northern Report, 1991). Depth to the top of the
basalt surface is as much as 60 feet. The basalt consists of
individual flows ranging in thickness from five feet to over 70
feel. The intrinsic hydrauiic conductivities of these basaits
are generally in the range of 1 X 10° cm/sec.{Chen
Northern Repert). However, local fracturing greatly

increases effective conductivity values. Most of the fractures
in the hasalt are nmhnhlu the rasult of the Pnnllnn nrocess,
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local stress fields, although not enough data is avallable at
this time to confirm this hypothesis. These fractures appear
to be randomly distributed in the horizontal plane, but are
concentrated at the top of individual flows. Some flows are
virtually fracture free, while other flows are fractured from top
to bottom. There is no evidence to suggest that one

system of fractures cuts through all of the flows, thus
providing an uninterrupted pathway to the aquifer. There is
evidence to suggest that some portions of the basalt,
perhaps occurring in quasi-linear trends, are more highly
fractured than surrounding basalts. Though it is likely that
such a trend would expedite surface water infiltration into
the aquiler, it is doubtiul that these "fracture zones' act as
conduits, allowing surface water to flow unimpeded from the
surface directly to the aquifer.

o
=

Sedimentary Interbeds

Many of the individual basalt flows are separated by
sedimentary interbeds. These interbeds differ in
composition, thickness and areal extent, but they are almost
always more permeable than the surrounding basalt. Past
drilling at NRF has encountered a reddish colored
sedimentary interbed occurring between 80 and 110 feet
below land surface (bis}. This red bed is widespread and
ranges in thickness from less than six inches to over i4
feet. The sediments in this red bed are classified as lithic
wackes and are generally poorly sorted mixtures of angular
to subangular clasts.

The term lithic wacke was used by Chen Northern to
describe specimens of immature sandstone with high clay
content and the high presence of rock fragments other than
quartz and chert {Chen Northern Original Laboratory Data,
Appendix E-1, and Qrigin of Sedimentary Rocks). Dominant
grain fragments are lithic basait and quartz, with the finer
constituents consisting of silt and clay. Figure 2-4is a
contour map of the top of this sedimentary interbed,
inciuding a iLine A-A’ near the iWD. Figure 2-5 shows a
cross section along the Line A-A’ depicting the thickness of
the various strata underlying the IWD. Figure 2-6 is an
isopach map of the same. The top of the red bed map

ehmwe that a nraminant hinh aviete nnrth\unet nf MQI: almnef
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directly beneath the IWD. This high is bounded on either
side by lows. The isopach map of the red bed roughly
forms a series of quasi-linear ridges and troughs. Although
the exact relationship is not well understood, perched water
is frequently found in this sedimentary layer. However, the



(o]

()]

o
0cy pag pey jo doj - inojuoy: p- B
Lg§oo : , D' v~z 0B
=0 Ed
Rkee
00O
2230

i 1+
6861 NI O371HA SITOH IHOD
L66L NI 3T1UHC
STTIM HILIWOZAId MOTIVHS
TOHLNGD AJAHNS TYIIDGT03L
LS Q3NN HIANN ST1aM
sTam
DNIOLINOW HO NOLLINQOUd U
$310H 3409 L861

T3AIT VIS IA0EY 3V SNOILVYATTD
1334 Z = TYAHILNI HNOLNOD

— ]
HOLID LS




N &
A o ) & o ]
Qg Qg d Q .,\?' A
LAND SURFACE -~ N N @ o) Q*Q \’.
IR i o e, S B N .
4430 PR SN PSS e et~ S P TP ol 4830
D b -_-'—““-—-.‘__N:-LL O
! - L 2B By
4730 4730
HORIZONTAL SCALE 1" = 500'
VERTICAL EXAGERATION 5X
VO SS
2833
® 5 R 5
3 Dz
. 853
Figure 2-5 Cross Section of the IWD 3
[{n)

N






IWD RI/FS
Work Plan
September 1992
Page 2-12

Qf‘+!lﬁ| rarchinn lavar anmaare tm e A samiirmmn
U AR} lu’vl “yw CAlG LW WIS QA OIS HT |l‘1HG

basalt faymg beneath the red bed. The red bed appears to
act as a porous and permeable zone in which water
accumulates and flows. |t is speculated that this
sedimentary may influence the flow direction of water in the
perched zone. Other prominent interbeds occur at
approximately 140 and 240 feet. To date, no conclusive
evidence is availabie to suggest that these two deeper
layers are commonly associated with the formation of
perched water zones.

2.2.3 Area Hydrology

a4
LTy v iy |

The entire eastern portion of the Snake River Plain,
approximately 10,000 square miles in extent, is underlain by
a vast groundwater reservoir known as the Snake River
Plain Aquiter (SRPA). This aquifer is approximately 200
miles long by 30 to 60 miles wide, and is one of the largest
aquifers in the world. The SRPA may contain over a billion
acre-feet of water, and has been classified as a sole source
aquifer. Stratigraphically, this aquifer consists of
interbedded basalt flows, voicanic ash and sedimentary
deposits of sand, gravel and clay. Evidence acquired from
drilling suggests that the SRPA may be up o 10,000 feet

FY T
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The SRPA is divided into two stratified water bodies. The
upper water body is 1500 feet thick, relatively new, and
resides in highly fractured and highly permeahle hasalt. The
lower water body is rcughly 8, 500 feet thick, and is
approximately 35,000 years old (Barraclough, 1985). The
basalt in this lower zone is less permeable than basalt of the
upper zone. For this reason, most water production wells

are completed in the upper water body.

The depth to the SRPA water table (piezometric surface)
ranges from zero in some of the discharge spring areas to
about 1000 feet a few miies soutnwest of the iNEL. in
general, water flow in the SRPA is from the northeast to the
southwest. A large portion of the water contained in the
SRPA flows towards the Snake River Canyon west of Twin
Falls, where it is discharged from numerous springs in the
canyon wall. These springs produces as much as 300,000
acre-feet of water annually. The average water table
gradient across the entire SRPA is approximately 10 feet per
mile. The yearly recharge and discharge to and from the
aquifer is approximately 8 million acre-feet (Robertson, et
al., 1974).
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The greatest recharge to the aquifer resuits from the deep
percolation of irrigation water onto the plain, as well as

it + [ 2
va!!ey underflow from 35,000 square miles of recharge area

in the mountains north and northeast of uic piain (Lewis and
Jensen, 1984). The transmissivity of the SRPA generally
ranges from 1 to 100 million gallons per day per foot. The
average transmissivity is about 5 million gallons per day per
foot (Norvitch, 1969).

Snake River Plain Aquifer of the INEL

The SRPA beneath the INEL is characteristic of the aquifer
in general. Depth to the top of the water table varies from
200 feet in the northeast corner to 800 feet in the southeast
corner. Aquifer use at the INEL is restricted to production
wells which provide drinking water and process water for
reactor operations. The only significant natural recharge to
the aquifer at the INEL is from the Big Lost River and Little
Lost River. However, smaller amounts of recharge aiso
occur from the infiliration of Birch Creek, and precipitation
(during spring run-off). 1t is estimated that total natural
recharge to the SRPA at the INEL is 400,000 acre feet.
Man-influenced recharge through the use of waste disposal
operations at different facilities also comprises a significant
portion of the water mass balance at the INEL. IN 1984, 1.3
biliion gallons of water were returned to the groundwater
system through waste disposal activities, (IWMiS, 1984).

Plezometric Data

NRF is currently collecting water level data from

approximately 14 nearby wells. These data have been
(‘nmnnlad hu NRF throu |nh 1QQ1 and head distribution and
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flow dlrectlon maps have been constructed These maps
show that water flow direction in the vicinity of NRF has
changed over time (see Figures 2-9, 2-10, and 2-11). In
general, water in the SRPA flows from northeast to
southwest, but locally the flow direction varies in response
to local and regional recharge events. The main source of
water flowing beneath NRF originates from sinks located at
the tarminus of the Little Lost River northeast of the INEL.
QOccasional flow in the Big Lost River also contributes water.
During wet years, when water flows in the Big Lost River, a
localized area of water mounding develops which causes
ground water flow beneath NRF to shift to southwest.
During drier prsnuda, rech arge from the Litlle Lost River
Valley is predominant, causing ground water flow to shift to
a more southeasterly direction. Because of cyclical
changes in weather patterns, past ground water flow
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irections beneath NRF have oscillated be

exiremes.
Snake River Plain Aquifer at NRF

Many of the physical features common to the SRPA in
general also apply to the SRPA beneath NRF. At NRF, the
SRPA is located approximately 370 feet beneath land
surface. Major recharge to the aquifer is assumed to come
from the IWD and the sewage lagoons. Water is extracted
from the aquifer via four production wells. Production from
these wells range from 150 to 200 million gallons annually.
Locally, water flow direction in the SRPA beneath NRF
varies from southwest to southeast, depending on the
relative contribution of recharge from the Big and Little Lost
River. Preliminary data from wells NRF-6 and NRF-6P,
completed in the SRPA, show that little or no vertical
hydrauiic gradient exits in this area. Long term data

collection efforts will provide better information on this
matter,

Recharge

The NRF IWD has been in operation for over 30 years, and
has been the primary discharge site for non-sewage liquid
industrial waste from NRF. The IWD presently occupies
segments of two separate abandoned meander channels.
Dredging has connected, widened and deepened thess
channels, forming the present IWD. The IWD is
approximately 3.2 miles long; however, water flows only in
the first 1.2 to 1.8 miles of the IWD depending on weather
conditions and season. Discharge to the IWD ranges from
160 to 300 gallons per minute {gpm), or approximately 120
million gallons annually. Infiltration rates through the IWD
channel may vary greatly. The IWD is built primarily cn an
alluvial plain which exhibits a widely varying degree of
permeability. In some places, the IWD directly overlies
potentially highly permeable basalt.

in addition to the WD, the sewage lagoon also contributes
to the aquifer recharge. NRF discharges its sewage and a
small amount of storm water into evaporative sewage
lagoons located northeast of the site. One lagoon is full

o bl +hh
‘,’nﬂ' round and the cther 13\300“ is usad for overflow in the

spring and early summer. An estimated 12 to 13 million
gallons of water infiltrate through the bottom of the sewage
lagoons annually. These figures are based on current flow
records and estimated evaporation rates. in addition to
recharge from the IWD and the sewage lagoons, infiltration
from precipitation is also a source of recharge to the aquifer.
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NRF lies on the north central edge of the eastern Snake
River Plain (SRP). The SRP possesses a semi-arid climate,
and NAF receives approximately 8.4 inches of precipitation
annually. Warm temperatures, and shorn duration, low
volume precipitation events minimize the amount of
moisture infiltrating through the surface and eventually
reaching the Snake River Plain Aguifer (SRPA) between the
months of June and Sepiember. However, occasional
heavy precipitation and snow meit in the spring also
contribute to aquifer recharge.

Perched Water

During the summer of 1991, twe deep monitoring welis and
15 shaiiow piezometer weiis were driiied in the vicinity of the
IWD. Six of these weills encountered perched water, the rest
were dry. The depth at which the water was encountered
varied from well to well, but generally increased with
distance from the IWD. Figure 2-7 is a map of the location
of these wells. These maps, in conjunction with Tables 2-1
and 2-2, show the final disposition of each well. Figure 2-8
is a contour map showing the top of the perched water
zone. The dotted lines in Figure 2-8 represent the
interpreted extent of the perched water zones.

Pump tests were performed on severai of these perched
water wells during November and December 1981. Well PS-
5, which constantly demonstrated the highest head of ali
perched water wells was determined to have a transmissivity
of 1.4 #*/day. Well PS-7 and PS-$ had a calculated
transmissivity of 1 ft*/day and 14 ft?/day, respectively. Well

highest transmissivity value, even though it is furthest from
the IWD.

Buring the drilling of weil PS-6, water was first encountered
at approximately 77 feet below land surface (bis). Since
that time, the water level has fallen and stabilized at
approximately 99 feet below land surface. No transmissivity
values were calculated for wells PS-6 and PS-1 because
insufficient water was encountered in these wells to perform
pump tests.
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Figure 2-8 Contour Map - Top of Perched Water Zone



Table 2-1 NRF Well Completion Data

WELL ID] DATE INSTALLED/DRILLER WELL TOTAL DEPTH |GEOPHS.| ELEVATION OF SCREEN
o DESCRIPTION- | - - (FT) | LOGS LAND SURFACE - | INTERVAL
NRF-1 | 1950/A. A. Duran & Son, Walla [~ PRODUCTION 535 FT G 4849.5* 394-478
Walla WA WELL 483-530
NRF-2 |1952/R. J. Strasser Co., Portland{ PRODUCTION 528 FT G 4849.7* 373-397
OR WELL 422-448
457-823
NRF-3 |1956/R. J. Strasser Co., Portland] PRODUCTION 546 FT G 4849* 485-543
OR WELL
NRF-4 | 1884/Cushman and Johnson, PRODUCTION 600.5 FT G 4849* 556-596
Idaho Falls ID WELL
NRF-5 | 1963**/Cushman and Johnson, | OBSERVATION 1340 FT G, GG, C 4849* NA
idaho Falls 1D WELL
NRF-6 |1991/Jensen Drilling, Eugene OR| MONITORING 437 FT G, GG, N 4347.64 359-417
WELL C,V
NRF-6P {1991 /Jensen Drilling, Eugene OR CORE/ 500 FT NONE 4347.56 484-489
PIEZOMETER
NRF-7 {1991/Jensen Driling, Eugene OR{ MONITORING 435 FT G, GG, N, 48343.07 415-485
WELL C v
NRF-7P [1991/Jensen Drilling, Eugene OR CORE/ 500 FT NONE 4843.40 NA
ABANDONED
* Data to 1/100 foot not available. These wells will be resurveyed to the nearest 1/100 foot.
o The well numbering system had not been initiated when these wells were drilled.
G- GAMMA N - NEUTRON C - CALIPER V- VIDEQO D - DENSITY
DV - DEVIATION SP - SPONTANEOUS POTENTIAL R - RESISTIVITY yos
583
M3 o
573

S4/14 aml
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D Taacarnaons

WELL D] DATE INSTALLED/DRILLER | WELL STATUS | TOTAL DEPTH | GEQPHYS.. _?:ELEVATIONI SCREEN |
: ER T O T : Las: 1 (FN INTERVAL

PS-1 | 1991/Jensen Driling, Eugene OR | Completed (Wet) 102 FT G,C,V 4847.48 84-99

PS-2 | 1991/Jensen Drilling, Eugene OR | Completed (Dry) 116 FT G,C,V 4847.08 92-102

PS-3 | 1991/Jensen Drilling, Eugene OR | Completed (Dry) 113 FT G,CV 4846.66 94-104

PS-4 | 1991/Jensen Driling, Eugene OR | Abandoned (Dry) 86 FT G, N, C VD, DVl 4846.80 NA

PS-5 | 1991/Jensen Drilling, Eugens OR | Completed (Wet) 96 FT G,NC,V,D, 4848.58 80-95
pv, SP

PS-6 1991 /Jensen Drilling, Eugene OR | Completed (Wet) 108 FT G,N,C VD, 4846.33 87-102
DV, SP

PS-7 1991 /Jensen Driling, Eugene OR | Completed (Wet) 102 FT G,N,C, VD, 4849.49 33-08

DV, SP, R

PS-8 | 1991/Jensen Drilling, Eugene OR | Abandoned (Dry) 95 FT GCV 4847.90 NA

PS-9 | 1991/Jensen Drilling, Eugene OR | Completed (Wet) 3 FT G,N,C,V, DV, | 4847.78 89-104
SP, R

PS-10 | 1991/Jensen Drilling, Eugene OR | Abandoned (Dry) 99 FT G,C VvV 4846.50 NA

PS-11 | 1991/Jensen Drilling, Eugene OR | Abandoned (Dry) 2 FT G, NCV 4845.30 NA

PS-12 | 1991/Jensen Drilling, Eugene OR | Abandoned (Dry) 10C FT G, N,C,V,DV, Rl 4B45.90 NA

PS-13 | 1991/Jensen Driling, Eugene OR | Abandoned (Dry) 99 FT G CV 4849.60 NA

PS-14 | 1991/Jensen Drilling, Eugene OR | Abandoned (Dry) 97 FT G CV 4847.70 NA

PS-15 | 1991/Jensen Drilling, Eugene OR | Abandoned (Dry) 126 FT G,CV 4848.00 NA

G - GAMMA N - NEUTRON C - CALIPER V - VIDEQ D - DENSITY
DV - DEVIATION SP - SPONTANEOUS POTENTIAL R - RESISTIVITY
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Interconnection of Recharge Sources and Perched Water

It is not clear how the sewage lagoon, the IWD and
precipitation infiltration interact. Although it is likely that a
perched water zone has formed beneath the sewage
lagoon, no direct evidence is available to support this
hypothesis. If this perched water body has formed, it is
probably at a level near the red sedimentary interbed. A
contour map of the top of the red bed based on driliing

o s bl b HESS Yo H ST I P gprg

II nJririacluit oi IUV\'-‘.! LI mu llllb HILZ1 UGU 15 WIuUlell:.'du auu
varies in thickness (refer to Figure 2-6). Although the slope
of this bed would suggest that some interaction between
perched water from the IWD and the sewage lagoon should
occur, insufficient evidence is available at this time to
support this conclusion.

Discharge

Water leaves the SRPA at several locations. At NRF, water
is extracted through four production wells. This water is
used for plant cooling, drinking, and other domestic and
industrial uses. A Iarge of amount of water extracted by the
weils is relurned 1o the aquifer via the WD and the sewage
lagoons. Only water which evaporates or transpires prior to
infiltration (including evaporation through the cooling towers)

or that which is consumed is not returned to the aquifer.

The evaporation rate for NRF has been estimated to be
between 36 and 40 inches per year. Transpiration accounts
for an additional 6 to 9 inches per year. Estimates for the
gvaporation rate may be high because these figures assume
a fully and constantly saturated surface. These figures
suggest that approximately 2.1 million gallons of water is
lost through evapotranspiration from the WD annually.

Conceptuai Physicai Modei

The geology beneath NRF is very complex and highly
variable, therefore, a simplified physical conceptual model of

euhenrfnr\n nanlﬁn\t hﬂc haan oongtn wtar Tha I"\hu‘elf“ﬂl
o el S WA A ” u, dad Wl WA TRl B AW LW Nl e LA™

conceptual model described below depicts the major
hydrogeologic elements of the IWD subsurface. This
conceptual model will also be used in any future ground
water computer modeling that will be performed for this
operable unit.

Figure 2-12 is a generalized cross section of the IWD
unsaturated zone and the upper portion of the SRPA, and is
intended to depict the major elements of the simpiified
conceptual geologic model. This model is based on the
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results of the 1981 drilling activities, the 500 foot continuous
cores that were recovered in 1889, and other investigations
that were conducted in prior years. Waizr infiltrates slowly
through the sediments of IWD channel, but tne rate rapidly
increases in the underlying alluvium. Several clay zones
within the alluvium retard the downward infiltration of the
ditch water and form 'moist zonas’. At the surface of the
basalt, another clay zone is encountered. Water from the
IWD, possibly mixing with water from precipitation infiltration
which is channeled to this location, forms a thin perched

bod'y' Water at this horizon spreads laterally untit downward

infiltration through the clay and the basalt reaches
equilibrium with horizontal and vertical recharge. Downward
infiltration through the basait is generally siow compared to
surface soils. Water movement occurs in a series of lateral
and vertical steps. Some water flow occurs through the
more permeable basalts, but the majority of the water
moves laterally along flow boundaries until a vertical fracture
is encountered. Water may follow these fractures for tens of
feet before again repeating the process.

At approximately 90 feet, a red sandy sedimentary interbed
is encountered. This interbed is underlain by a semi-
permeable basait which acts to retard the downward
migration of water. A perched water bedy forms at this
horizon and continues to spread laterally {down gradient)

until the area of infiltration increases to a point where an
pnmllhrlum is reached hetween inflow and outflow. Since

Iaterai variations in the number of fractures exists in the
basait, water in this perched zone may migrate down dip
and abruptly resumes downward migration once
encountering a more conductive zone. This same
phenomenon causes these water bodies to assume irregular
shapes. After passing this zone of perching, water
continues its downward migration until the aquifer is
reached.

Depending on the relative contributions of the various
recharge points (high infiltration zones in the ditch, the

sewage lagoons, etc.) a head distribution is created in the
anulfnr naar NRF, Thig haad distrihution is influanced by

PRI UG WD UL D THTHWDT Tl WY

the WD, sewage lagoon, production welis and regional
recharge to the area. This distribution is also influenced by
differences in effective permeability in the basaft. The
direction of flow in the aquifer is determined by the
interaction of these factors. Contaminants in the water will
be controlled by a variety of physical and gecchemicai
parameters discussed praviously in this document.
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Figure 2-9 Apparent SRPA Flow Direction - July 1980
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Figure 2-10 Apparent SRPA Flow Direction - July 1985
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Physical Characteristics

The surface of the INEL is a reiatively flat, semi-arid sagebrush desert, with the
predominant relief either as voicanic buttes jutting from the desert floor or as
unevenly surfaced basait flows and/or flow vents and fissures. Elevations on
the INEL range from 5200 feet in the northeast to 4750 feet in the central
lowlands; the average elevation is 4975 feet. Detailed site description, physical
setting, and background information (i.e., geology, hydrology, meteorology,
typical flora and fauna, etc.) are provided in Section 2.2 and Appendix F.

2.3.1 Disposal Categories and Flow Rates

Discharges to the NRF effluent disposal system began in 1953 and were
composed primarily of rain/snow run-off, facility discharges containing
occasional oily residues and some potentially hazardous constituents.
The actual volumes and concentrations of discharges are unknown.
However, sufficient data exists to establish typical annual discharges to
the ditch occurring from 1953 to 1980 (26 years). Since 1980, the ditch
has only been used for the disposal of non-hazardous industrial waste
water. Table 2-3 identifies categories of discharges and estimated annuai
flow rates at the IWD outfall.

The information presented in Table 2-3 indicates an average fiow rate of
205 gal./min. to the IWD. Recent visual observations and "bucket tests’
indicate significant variations in daily flow rates based on prototype
operating conditions. Collected data indicates flows as low as 30
gal./min. and as high as 300 gal. /min. Current flows are expected to be
approximately 150 gal./min. This lower flow rate (150 gal./min. versus
205 gal./min.) is a reflection of changes in operating conditions
associated with the inactivation of the S1W prototype. The value
presented in Table 2-3 falls within the expected range of flow rates.

2.3.2 Waste ldentification

Table 2-4 identifies various chemical constituents used at the NRF during
historicai operations which may have been disposed to the iWD. itis
uncertain if all the listed compounds entered the ditch network. An
estimate of the total mass or volume of waste disposed to the ditch is
also provided in Table 2-4. This estimate is based on procurement

records, process knowledge, and plant operation records.

The constituents of concern associated with the operation of the ditch, as
ilustrated by the listing of chemicals in Table 2-4, are acids and bases
(which are expected to have self-neutralized), trace organics (waste oil
and solvents}, and diiute solutions of heavy metais.
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Table 2-3 Categories of Discharges and Typical Annual Flow Rates to the WD (1953-1980)

Categories of Discharges to the Estimated Annual Flow Rate
Industrial Waste Ditch (Gallons/Year 1953-1980)
Run-Off (rain and snow melt) 33,000,000 *1
Prototype and Auxiliary Operations 70,000,000 *2
Cooling Systems 500,000

lon Exchange Regeneration 4,000,000 *3
Laboratory Operations 1,000
Photographic Operations 1,000

Total 107,503,000
(205 gal/min)

NOTES: *1 - Volume may range as high as 40,000,000 galions
*2 - Volume may range as high as 79,000,000 gallons
*3 - Volume may range as high as 4,750,000 gallons

In 1980, NRF ceased discharging all RCRA wastes to the IWD except
acid and base ion-exchange regenerant solutions which were self
neutralizing. This change from previous practice was adopted as part of
a general site improvement project and was accompiished by repiacing
hazardous chemicals with non-hazardous chemicals, coilecting and
properly disposing of remaining waste streams, and implementing waste
control procedures. Discharge of acid and base ion exchange
regenerant solutions continued from June, 1980 through March, 1985, In
April 1985, a neutralization facility consisting of two 15,000 gallon
neutralization tanks was installed. Acid and base solutions were mixed,
neutralized, and discharged to the IWD. The optimal pH control level at
the facility is between 6.0 and 9.0 pH units. Since Aprii 1985, the WD
has received only rain/snow run-off, facility discharge containing oily
residues (1 ppm), non-hazardous industrial waste water, and
neutralization tank discharges containing a solution of acid and base
neutralized to a pH between 6.0 and 9.0 pH units.
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Table 2-4 Listing of Constituents Potentially Discharged from NRF Operations

Discharge Category Constituents Waste Concen- Total Mass
tration (*1) Disposed
) (kg)
Run-Off From Rain/Snow  Unknown Unknown (*2) Unknown
Prototype Operations Waste Qii 1 8600
Discdium Phosphate 1 4800
Trisodium Phosphate 0.0 810
Sodium Sulfite 1 3300
Sodium Chioride 324 (*3) <180,000
Hydrochloric Acid 12 Molar Trace
Surfactants Trace Trace
EDTA Salts Trace Trace
Waste Solvents (*4) Trace Trace
Cogoling System Potassium Chromate {*S) 2,000 220
Operations Sodium Chromate (*6) 500 9500
Calcium Hypochlorite 20 1100
Mogul-PC122 {(*7) Trace Trace
Sulfuric Acid 12 Molar Trace
fon Exchange Sulfuric Acid (*8) 12 Molar 8,900,000
Regeneration Operations Sodium Hydroxide (*9) 6 Molar 2,300,000
Sodium Chloride (*10) 34,000 36,000,000
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Discharge Category

Constituents

Waste Cor .2n-  Total Mass
tration (*1) Disposed
{ppm) {kg)
Laboratory Operations Barium Nitrate Trace Trace
Lead Nitrate Trace Trace
Mercuric Nitrate 10 <1.1
Silver Nitrate 35 <3.8
Benzidine Chlorides Trace Trace
Chloroform Trace Trace
Formaidehyde 1 <0.11
Hydrazine Trace Trace
Morpholine Trace Trace
Hydrofluoric Acid Trace Trace
Naphthylamine Trace Trace
Phenol Trace Trace
Pyridine Trace Trace
Hydrogen Peroxide Trace Trace
Nitric Acid Trace Trace
Potassium Hydroxide Trace Trace
Perchloric Acid Trace Trace
P-Nitrobenzene Jrace Trace
Potassium Chiorate Trace Trace
Potassium Nitrate Trace Trace
Potassium Perchlorate Trace Trace
Sodium Bromate Trace Trace
Sodium Chiorate Trace Trace
Zinc Nitrate Trace Trace
Strontium Nitrate Trace Trace
Aluminum Nitrate Trace Trace
Caicium Nitrate Trace Trace
Ferric Nitrate Trace Trace
Magnesium Nitrate Trace Trace
Potassium Bromate Trace Trace
Ammonium meta-Vanadate Trace Trace
Naphthaiene Disulfonics Trace Trace
Sodium Hydroxide Trace Trace
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Table 2-4 (Continued)
Discharge Category Constituents Waste Concen- Total Mass
tration (*1) Disposed
{ppm) (kg)
Photographic Operations Ammonia Trace Trace
(*11) Bromine Trace Trace
Acetic Acid 10 <11
Hydroxylamine Sulfate Trace Trace
Phenyldiaminesulfate- Trace Trace
Formaldehyde 1 Trace
Benzyl Alcohol Trace Trace
Triethanolamine Trace Trace
Potassium Hydroxide 0.004 Trace
Potassium Carbonate Trace Trace
Hydroquinone 0.004 Trace
2,2-Iminodiethancl 3 Trace
2-Aminoethanol 3 Trace
NOTES: - Trace concentrations denote values less than detection limits. Trace

masses denote values less than 1 Kg.

{(*1) - Waste concentrations shown are at point of generation; not at the outfall to the
IWD.

(*2) - Waste constituents (if any) in run-off are unknown.

(*3) - Average concentration of Na and Cl ions.

(*4) - Waste solvents including chlorinated and fluorinated
hydrocarbons, acetone, methanol, and toluene.

(*S) - Approximately 1,000 gali./yr.

(*6) - Approximately 500,000 gal./discharge between 1958 and
1967 at a rate of one discharge per each two years.

(*7) - Mogul contains polyphosphates, phosphine, and
benzyltriazile.

{(*8) - Approximately 2,000,000 gal./yr.

(*9) - Approximately 2,000,000 gal./yr.

{*10) - Approximately 744,000 gal./yr.

(*11) - These operations are similar to typical photographic
operations associated with film development.
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Since 1953, routine radiological monitoring of process water, cooling
water, effluent water, and buildings and grounds has been performed at
NRF. Currently, water samples are coilected weekly from the WD and
other discharge locations, and analyzed for gross gar..7ia radicactivity
using gamma spectrometry. All samples collected for non-radiological
analysis are screened for radioactivity using a gamma detector prior to
tleaving NRF. Additionaily, radioiogical surveys are performed aiong the
WD, and sediment, soil, and vegetation samples are collected and
analyzed for gross gamma radioactivity on an annual basis from five
locations in the interior and exterior IWD. Cobalt-60 and Cesium-137 are

the predominant radionuclides Identified during this analysis, afbeit at low

levels as exemplified in Table 2-5. Cobait-60 resuits from wear products
from reactor plant equipment. Cesium-137 is the second most prevalent
radionuclide found during routine monitoring, and is consistent with INEL
background levels resulting from atmospheric weapons testing fallout.
These two radionuclides are used to assess the presence of radioactivity
during environmental monitoring at NRF, since they are easily detectable
and are present with other NRF isotopes.

Systems which contain radioactive liquids (e.g. reactor coolant,
radiochemistry laboratory liquid discharge) with beta, gamma, and alpha
emitting radionuclides, are physically isclated from those systems
discharging to the IWD. At NRF, water containing radioactivity is

ot daimbn lmdm ol &
contained in separate, u.w.tcred systems which are isolated from those

carrying other site effluents. Water containing radioactivity is collected,
processed o remove the radioactivity, and reused rather than discharged
to the environment. The reuse process systems include collection tanks,
particulate filters, activated carbon columns, and/or mixed bed ion
exchange columns to remove radioactivity from the water. Strict
operational procedures have been used from the start of operations at
NRF to control the release of radicactive materials. The resuits of
sediment, soil, and vegetation samples collected from the IWD confirm
that these procedures have been effective in keeping radionuclides from
being discharged into the IWD, and that additional radioactivity sampling
is not necessary.

Table 2-5 provides a summary of the 1991 soil, sediment, vegetation, and
water samples Screening levels for soil and water are also listed. Water
screening levels are taken from the 10 CFR 20 Appendix B Table 3 limits

for radioactivity in effluent to unrestricted areas. The Cesium-137
screening limit for soil is taken from the INEL Track 1 Guidance
Document which lists this concentration as typical of faliout from
atmospheric weapons testing. While no specific Cobalt-60 screening
level is listed, the Cesium-137 screening level may be used for
comparison. Cobalt-60 has a much shorter haiflife than Cesium-137, and
its dose conversion factors for external and internai exposure are
comparable to Cesium-137. All of the sample results from the IWD are
less than the screening levels. In addition, Cobalt-60 and Cesium-137
concentrations are less than the total concentration of naturally occurring
radionuciides in soil and sediment.
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Analyticai quality control {QC) o assure accurate and precise
radioanalytical results is provided by an interiaboratory quality assurance
(QA) program between the Bettis Atomic Power Laboratory (Bettis) in
Pittsburgh, Pennsylvania and NRF Chemistry. This QA/QC program
inclides written analytical procedures, intarnal and external audits,
performance evaluation sample analysis, and split sample analysis by
outside laboratories (EG&G and Idaho Chemical Processing Plant).

Table 2-5 Summary of Routine Radiclogical Monitoring at IWD in 1991

Soit (1) Sediment Vegetation Water (2)

(pCi/gm) {pCi/gm {(pCi/gm) (10°® uCi/mi)
MEAN| MAX SL |MEAN| MAX | MEAN ] MAX | MEAN | MAX SL
Cobalt-60 | <0.1] 0.22 | {3) }<0.38] 1.18 | <0.36 | <052 <55 | <5.9 | 300

Cesium-137| 0.25 | 048 | 1.3 | 036 | 060 | <0.18 | <0.26 {4) 4 (4)

pCi/gm  Picocurie (10'? curie) per gram
SL Screening level

(1) < in front of a maximum value signifies LESS THAN the minimum detectable
activity (MDA). A mean value preceded by < contains at least one vaiue below
MDA.

(2) Water samples are analyzed for all gamma rays with energies between 0.1 and 2.1
MeV. This energy range includes Cobalt-60, Cesium-137, and a wide variety of
cther radicnuclides of hoth natural and man-made crigin. The concentrations
shown for Cobalt-60 are less than the minimurn detectable concentrations for the
analysis, assuming ali gamma rays detected had come from that one radionuclide.

(3} While no specific screening level for Cobait-60 has been established, the Cesium-
137 screening level may be used for comparison, since Cobalt-60 has a much
shorter halflife and comparable dose conversion factors for both internal and
external exposure.

(4) Cesium-137 is included in the equivaient Cobait-60 concentration discussed in (2).



WD RI/FS
Work Plan
Septeamber 1992
Page 2-33

2.3.3 Process Input Locations and Characteristics

Figure 2-13 identifies known waste water input locations tn the effluent
discharge system network. Table 2-6 lists processes at each input
location discharging waste water to the WD and characterizes categories
of wastes associated with each process. Various waste streams were

[P N .

combined in the buried cuiverts along the north and west facility
boundaries. Waste water discharges are combined and mixed by the
time the flow reaches the WD outfall.

Table 2-8 Processes and Categories of Wastes at Identified Input Locations to the Effluent

Input

Discharge Network

Waste Source

1

2

aumh
o

S5G cooling tower blowdown, storm water runoff

S5G sump water drain, bilge water drain, boiler blowdown, hull basin drain line

Facility runoff

S5G steam generator blowdown, S5G oil/water separator effluent

Facility storm water runoff and A1W oil/water separator discharge and steam

generator blowdown

Facility runoff, condensate ion exchanger regenerant solutions, boiler blowdown

QC photography lab waste, StW spray pond blowdown, S1W il /water
separator, S1W steam generator blowdown

Facility runoff

Facility runoft
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Overview of Previous Investigations

The DOE and EPA signed a Consent Order and Compliance Agreament
(COCA) to begin investigations and corrections of environmentai problems at
the INEL under the RCRA. Impiementation of the COCA started in 1986.

During development of the COCA, NRF collected a series of samples from the
Interior Ditch System along the west side of NRF as part of the security fence
upgrade. Under the provisions of the COCA, the investigation and closure of
the IWD was to be performed in phases. Phase | activities consisted of an initial
site characterization {(sampling of the IWD and borehole studies), the
preparation of the Phase | Closure Plan, and the 1987/88 Closure Plan Sample
Collection Project, which performed soil sampling and analysis recommended
by the Phase | Closure Plan. The Phase !l Closure Plan summarized the resuits
of the Phase | sampling activities and outlined the next phase of sampling. This
included a Plant and Algae Study, a Ground Water Monitoring Program, and
Well Drilling and Hydrogeologic Investigation. Sections 2.5 through 2.8 provide
the descriptions and resuits from all of these COCA and pre-COCA
investigations.

Initial Sediment Characterization Sampling Results

In 1985, NRF collected and analyzed sediment samples from the IWD for the
first time. The resuits of this study formed the cutiine for the sediment samples
collected in 1986. Detailed characterization sampiing of the IWD was initiated in
1986. This sampling was considered necessary since the IWD was the final
receptor for all industrial waste water produced at the NRF. From this
perspective this part of the effluent discharge system network was considered
to be the "worst case” scenario with respect to disposal of industriai waste water
and potential contaminant migration. The data collected during this effort was
originally presented in the Phase | Closure Plan, and is summarized in Sections
2.5.1 through 2.5.3.

2.5.1 Sediment Samples (1985)

In October 1985, soil core samples were collected from the interior
uncovered portions of the industrial ditch immediately bordering the north
and west facility boundaries. These samples were collected in
conjunction with a security fence upgrade and prior to the installation of a
culvert along the west side of NRF which is currently between the two
security fences. Samples were collected in order to identify the types of
contaminants present within this portion of the interior industriai ditch
network. Both vertical and lateral cores were collected from the top 15
inches of the ditch surface or embankment, and from several background
locations near the facility. Following extraction or removal, each core

t T~
was divided into five separate three inch segments or samples. The

samples were analyzed by NRF chemistry department using digestion
method 3050 from Solid Waste (SW) 846 second edition July 1982.
Analyses methods 7190 for chromium with a Method Detection Limit
(MDL) of 5 ppm and method 7761 for silver with an MDL of 0.5 ppm.
Figure 2-15 identifies specific core locations along the channels bordering
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the facility. Individual samples from each core were analyzed for total
chromium and silver content since previous operating data had indicated
that relatively higher levels of these two constituents could be present in
the ditch. Tables 2-7 and 2-8 present the anaiytical results of samples
analyzed for chromium and silver, respectively. Background samples
were collected.

Shallow Sediment Samples (1986)

in October 1386, 12 shaiiow sediment sampies were coilected from the
uncovered exterior portion of the ditch extending northeast from the
facility. Figure 2-16 illustrates the exterior uncovered channel and the
locations where shallow sediment samples were collected. Data
sugnested that chromium, due to the mass placed in the WD, would be
the principal constituent of concern. The 12 samples were collected
between the outfall and the end of the ditch, 3.2 miles from the outfall,
and were analyzed for total chromium. Background samples were not
collected during this sampling session. Visual observations revealed that
liquid discharges did not flow the entire length of the IWD, but percolated
into the ground within approximately 10,600 feet (two miles) from the
outfall. Different zones of "contamination" were aiso visible along the
length of the ditch containing liquid waste. The first 5,800 feet of the
diich were characierized by flowing surface water approximately 18
inches deep, visible oily sheen on the surface of the waste stream, oily
sludge on the channel bottom, and few species of plants growing near
the water’s edge. The section of the ditch from 5,800 feet to 9,000 feet
was characterized by slow flowing liquid effiuent, 24 {0 80 inches desp,
visible oily sheen on the surface of the waste stream, no oily waste on
the channel bottom, and dense vegetation growing near the water’s
edge. The section of the channel from 9,000 feet to 10,600 feet was
characterized by a shallow, slow flowing liquid effiuent, no visible oily
sheen on the water surface, and dense vegetation near the water’'s edge,
as well as a variety of aquatic organisms. The water flow ended at
approximately 10,600 feet. In general, visual observations suggested that
olly waste was only present along 9,000 feet of the 16,900 foot ditch.
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Tabie 2-7 Total Chromium Concentrations 1985
Sam- Channel Core
ple Location Type Chromium Concentration (ppm)
# (ft) (in) 3 6 g 12 i5 18 21 24
West Channel
Wi Start (0) Vertical * * * * 28 NC NC NC
Vertical * * * 28 41 92 37 NC
Lateral * * * * 39 14 10 16
W2 408 Vertical * * * * * * * *
W3 578 Vertical * * * * * * * *
W4 731 Vertical * * * * * * *
W5 884 Vertical * g6 43 29 26 19 NC NC
W& 986 Vertical * 110 91 25 22 24 25 NC
W7 1037 Vertical * * 40 54 43 a3z 23 27
W8 1088 Vertical * * 100 280 49 31 27 20
Lateral * 17 75 38 47 32 33 NC
Lateral * * * * * * 44 NC
W9 1207 Vertical * * * * * 29 39 41
W10 1343 Vertical * * * * * * 98 72
W11 1462 Vertical * * * * 100 400 190 67
W12 1751 Vertical * * * * 200 270 180 530
W13  Qutfall Vertical * * 1200 950 38 17 25 NC
Lateral * * 180 140 66 120 72 NC
North Channei
N1 Start (0) Vertical * * * 26 38 21 7 11
N2 102 Vertical * * 27 11 10 13 5 NC
N3 323 Vertical * * 27 20 24 17 18 NC
N4 510 Vertical * * 160 28 16 16 17 NC
N5 846 Vertical * o * 40 29 3t NC 35
N6 697 Vertical * 59 a1 19 31 28 80 NC
N7 884 Vertical * * * * 60 54 18 NC
N8 1122 Vertical * * * * 58 29 14 10
N9 1445 Vertical * * * * * 25 15 NC
Lateral * * * * 31 27 17 13
Background
B1 W of W1 Verticai 3B 38 * * * 21 *
B2 W of W7 Vertical 26 * 27 * > * 21 *
Ba Qutfall Vertical * * * 23 22 21 23 26
84 N of N8 Vertical * * * 22 22 24 24 20
* Not abie to collect sample.

NC Sample not Collected (encountered basaft).
ND Not detected.
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Table 2-8 Total Siiver Concentrations 1585
Sam- Channel Core
ple Location Type Silver Concentration {(ppm)
# (ft) (in) 3 6 9 12 15 18 21 24
West Channel
W1  Start (0) Vertical * * * * ND NC NC NC
Vertical * * * ND ND ND ND NC
Lateral * * * * ND ND ND ND
w2 408 Vertical * * * * * * * *
W3 578 Veriicai * * * * * * ® =
w4 731 Vertical * * * * * * * *
w5 884 Vertical * <25 0.8 ND 0.5 ND NC NC
W6 986 Vertical d <30 3.2 ND ND ND ND NC
w7 1037 Vertical * * 1.2 ND ND ND ND ND
ws 1088 Vertical * * 13 ND ND ND _ND ND
Laterai * ND 3.5 1.7 36 ND ND NC
Lateral * * * * * * 0.7 NC
W9 1207 Vertical * * * * * ND 3.8 1.7
W10 1343 Vertical * * * * * * ND 08
W11 1462 Vertical * * * * >79 6.5 >31 2.8
w12 1751 Vertical * * * * 3.5 14 0.5 1.2
W13 Qutfall Vertical * * 1.4 1.7 ND ND ND NC
Laterai * * i.6 i.8 ND ND ND NC
North Channel
N1 Start (O} Vartical * * * 0.8 1.0 ND ND ND
N2 102 Vertical * * 1.1 ND ND ND ND NC
N3 323 Vertical * * 0.8 ND 1.4 ND ND NC
N4 510 Vertical * * 13 1.4 0.5 ND ND NC
NS 646 Vertical * * * 1.7 0.9 1.4 NC 1.4
N6 697 Vertical * 39 28 ND ND ND 723 NC
N7 884 Vertical * * * * 57 16 07 NC
N8 1122 Vertical * * * * 4.7 0.9 ND ND
N9 1445 Vertical * * * * * 15 ND NC
Lateral * * * * 3.7 1.1 1.0 0.8
Background
B1 W of W1 Vertical N * ND * * * ND *
B2 Wolt W7 Vertical N > ND * * * ND *
B3 Quitfall Vertical * * * ND ND ND ND ND
B4 N of N8 Vertical * * ND ND ND ND ND
* Not able to collect sample.

NC Sample not Collected (encountered basait).
ND Not detected.
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Table 2-9 presents chromium data from shallow sediment samples
which were collected along the IWD in October 1986 using a coring
device. Samples were collected at the outfall and proceeding northeast
for approximately 3.2 miles. Results of the data indicate that chromium
levels measured as total chromium exceeded 1985 fence upgrade
background ieveis from the outfaii to the end of the ditch (3.2 miies).
Measured values ranged from 48 ppm total chromium to 1300 ppm
total chromium, with an average concentration of 262 ppm total
chromium. The presence of chromium in the ditch did not appear to

hn r‘nrrala*hnrl wd’h \ncahla nhenn:ahnne of nnlu wasta since chromium
1%L I WPl WIS Wbty WP Wt Ull'ulll'ulll

was present along the entire length of the dltch while visible evidence
of oily waste was only observed along the first 9,000 feet of the ditch.
Concentrations of oily waste appeared to decrease along the length of
the ditch, while chromium concentrations remained relatively constant
throughout the length of the ditch. Average concentrations of
chromium in most of the sample locations were similar (200 - 250 ppm
total chromium). This project was a limited sampling effort. Adequate
quality control information, such as duplicate sample results, matrix
spike results, or decontamination procedures is not available to perform
a detailed data validation.

The data collected during this effort were presented in the COCA

CHhaoa | MDMa Dlanm frnemmmennd by ROE e iieom o omn oo d ™
111G 1 uluaul G ] |al P M GPG' Gu Uy NI L IVHJIINHIGI |la| UUI fll UIO}

2.5.3 IWD Sediment Core Samples (1986)

Core samples were collected from the IWD in November, 1986 to
obtain comprehensive data identifying the universe of contaminants
present in the IWD to a depth of 15 inches. In order to reduce costs
and mest sampling goals, cores were extracted from the portion of the
ditch containing liquid waste. Samples obtained from the area of the
channel containing liquid waste best represent the paortion of the IWD
constantly subjected to water flux and potential waste migration. Ten
cores were collected at 0.3 mile intervals along the ditch beginning at
the outfall and extending along the channel to a Iength of
approximately 1.8 miles, and fiom ong background location 200 feet
southeast of the fifth sampling point. The background sample was
collected in an undisturbed area that consisted of dry clay soil similar to
the clays found in the IWD. Each core consisted of five three inch
seaments. Figure 2-17 illustrates core sample locations.

The sampling area was gridded into 0.2 mile sections and individual
sampling points were marked with survey stakes. Cores were extracted
using a carbon steel coring device fitted with an acrylic tube insert. The
device was designed to reduce the risk of cross contamination as well
as the ability to survive the impact of sampling sand/gravel alluvium.
Following individuai core extraction procedures, the collection device
was decontaminated and refitted with a new acrylic tube insert.
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Table 2-9 Total Chromium Concentration for 1986 Shallow Sediment Samples

EXTERIOR UNCOVERED DITCH

All samples were collected from a depth of zero to six inches.

Sample Distance from Outfall Total
No. (feet) {rni) Chromium
{ppm) Method # MDL

1 00000 G.00 (Outfaii - Ditch Begins) 300 * bl
2 01056 0.2 170 * **
3 02640 05 120 * we
4 04224 0.8 210 * wH
5 05808 11 100 * **
6 07392 1.4 1300 * *x
7 08976 1.7 49 * bl
8 10560 2.0 (Water Ends) 290 * -
9 12144 23 360 * o
10 13728 28 120 * w
11 15312 29 60 * h
12 16896 3.2 (Ditch Ends) 62 > ol

1986 Data was compared to Background data collected during 1985 fence upgrade loess samples.

1985 chromium Data

sampie size

mean

16
24.68

standard deviation 5.05

* Test methods not lacated
kel MDL not located
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Analyses were conducted at a contracted laboratory. Prior to obtaining a
contract for the analyses, laboratory quality control procedures were

R e = N ol o el Nk

reviewed, and ware found to be acceptable Sampleq were analyzed for
Volatile Organic Carbons (VOCs) and 13 different heavy metals. Included
in the analyses was the differentiation between concentrations of trivalent
and hexavalent chromium species. These categories of compounds
were selected for analysis since the presence of metais had been
identified from previous data, and oily waste was visibly present in the
channel. Analyses were conducted following EPA procedures for
‘Appendix VI’ constituents excluding Semi-Volatile Organic Carbons
(SVOCs) and Extraction Procedure (EP) metai toxicity. A summary of
resuits from the analyses is presented in Table 2-10. Data is presented
as the total metal concentration from the ground surface o a depth of

three inches (one of five samples from one core). Background data
rpnrpqpntq the average concentration from four seaments collactad from

et l=l g L P SV R el reet P SN e A P B R R b )

a snngle core.

The data presented in Table 2-10 indicates that seven different heavy
metals were encountered in channel sediments along the IWD, including
chromium, mercury, lead, copper, zinc, nickel, and silver. Concentrations
of most heavy metals were higher in the upper channel surface (from the
ground surface to six inches) than in samples collected at depths from
within the channel (12 to 15 inches). Table 2-11 identifies the total metal
concentrations in channei sediments at a depth of 12 to 15 inches.

The data presented in Table 2-11 indicates a decrease in metal
concentrations between the channel surface and a depth of 15 inches at

1 [ £
most core locations. However, a limited number of cores depicted

increases in metal concentrations from the channel surface to 15 inches.
Figure 2-18 identifies changes in total chromium concentrations along the
length of the channel and changes with depth through the channel to 15
inches. Figure 2-18 also indicates decreases in chromium concentrations
from zero to 15 inches at most core locations. However, chromium
concentrations increased with depth in cores collected at 0.8 miles and
1.8 miles. Variations in metal concentrations may be attributed to varying
soil types along the length of the channel and with depth. Several core
samples could oniy be collected to nine inches due to the presence of
basalt. Other core samples were difficult to obtain due to the presence of
coarse alluvium, Several cores were collected in clayey soils. In
addition, the surfaces of several cores consisted of a thick layer of algae.
Each of thess factors is expected to influence the concentrations of
metals present in samples.
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Table 2-10 Total Heavy Metal Concentrations for 1986 Core Samples

WD LENGTH

TOTAL METAL CONCENTRATION (ppm) TO 3 INCHES

{Data for 1 of § samples from a sing|

a oo

rol
re)

Sample Location Cr+6 Cr+3 Hg Cu Pb Zn Ni Ag
Feat Miles

0000 OQutfall 5.1 690 11 130 40 180 72 3
1056 0.2 6.7 280 17 150 40 170 110 5
2112 04 17.0 350 17 220 50 460 130 4
3168 0.6 12.0 620 48 170 40 160 52 10
4224 0.8 9.2 280 5] 170 40 330 83 3
5280 1.0 53 170 2 41 16 290 40 1
6336 1.2 i.4 77 2 44 <i0 110 30 ND
7392 1.4 2.6 62 0.3 26 12 190 50 2
8448 16 17.0 1200 2 99 18 220 30 ND
9504 1.8 1.1 30 ND 14 <10 74 30 1
1988 Core Backqround

Background {ppm) 14 45 ND 29 19 149 35 0.07
Standard Deviation 3.8 5.8 NA 25 8 52 10.5  0.27
Method Number * hd * * * * * *
Limit of Detection ppm 0.1 5.0 0.05 1.0 1.0 10 50 05

Note:
ND - Not Detectable
NA - Nat Apgplicable

* . Test method not located
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Table 2-11 Total Heavy Metal Concentrations for 1986 Core Samples (12" - 15"

IWD LENGTH TOTAL METAL CONCENTRATION (ppm) FROM 12" - 15"
(Data for 1 of 5 samples from a single core)

Sample Location Cr+6 Cr+3 Hg Cu Pb Zn Ni Ag
Feet Miles
0000  (Qutfall) NA NA NA NA NA NA NA  NA
1056 0.2 0.4 50 0.13 17 10 67 10 ND
2112 0.4 1.2 40 0.26 24 10 100 20 ND
3168 0.6 1.0 50 0608 N 30 200 57 1
4224 08 0.8 510 0.04 22 20 58 30 ND
5280 1.0 5.7 40 ND 21 15 140 40 ND
83318 1.2 NA NA NA NA MNA NA NA NA
7392 1.4 1.1 55 031 25 11 130 20 ND
8448 1.6 12.0 79 ND 33 17 170 50 ND
9504 1.8 19.0 200 0.23 56 22 420 63 1
1986 Core Background
Background (ppm) 14 45 ND 29 19 149 35 0.07
- Standard Deviation 3.8 5.8 NA 25 8 52 105 0.22
Method * * » * * * * *
Limit of Detection ppm 0.1 50 005 10 1.0 10 5.0 0.5
Note:

ND - Not Detectabie
NA - Not Applicable (No sample collected)
* - Test method not [ocated
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VQCs were not present in core samples collected along the length of the
ditch to depths of 15 inches, with the exception of five samples. These
five samples contained traces (1.2 to 4.6 ppb) of methvlene chioride, a
common laboratory artifact. The lack of data confirming the presence of
VOCs was not expected since it is possible to see a thin layer (2-3
inches) of oily residue along the length of the ditch and disturbance of
channei sediments produces a black, oily residue in the waste water

flowing through the channel.

Closure Plan (prepared by NRF Environm

The data collected during this effort were presented in the COCA Phase |
e .

1987/88 Phase | Closure Plan Sample Collection Report

In 1987, NRF contracted with Envirodyne Engineers Inc. to collect detailed

STl Y Ll Tl s 1w b s R

samples characterizing the WD as deflned in the Phase | Closure Plan. The
tasks involved in completing the investigation consisted of two primary activities;
conducting a preliminary shallow soil sampling and analysis program, and
conducting a series of both shallow and deep boreholes. The contract included
provisions for detailed sampling inside the NRF, background sampling, and
sampling of the IWD channel.

Sampling was performed to provide an accurate and comprehensive evaluation
of the constituents present in the NRF IWD. The data coilected during this
investigation is summarized in Sections 2.6.1 through 2.6.3.

2.6.1 Background Sampling

In 1987 /88, eighteen soil sampies for background data. Samples were
collected from surface areas and old stream bed channels associated
with the historical flow of the Big Lost River. Dry stream bed samples
were considered significant, since the IWD originally had been designed
to flow in the course of an old channel. NRF speculated that constant
water action may have deposited sediments in the channel beds with
higher concentrations of heavy metals than surface soils unaffected by
run-off in the Big Lost River. Background samples from these two
situations (surface areas and stream beds) were expected to consist of
three soil types including loess, sediment from old dry river bed channels,
and older alluvium. These three soil types were considered the only soil
types present in the IWD which could have been affected by waste

. .
it ] e |
disposal operations. The physical deposition of the soils alsc provided

the opportunity to collect data with varied depth. Loess and channel
sediments were located on top of the older alluvial soils. Care was taken
to ensure that samples collected represented background levels and
were not influenced by facility operations. Selected background sample
locations are illustrated in Figure 2-19.

Table 2-12 provides the results of background sampling. No organic
compounds were detected; the results of analyses for metals alone are
presented in the table. Thirteen metals were evaluated, including
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Table 2-12 Summary of Background Samples Coillected

Sampie Sample Sample Total Metal Concentration (ppm)
# Type Depth

As Cr Cu Pb Ni Zn Ag
Surface Soils
1412 Loess ooe-70~ £8 30 24 20 32 51 ND
1413 Alvm. 70°.75" 12 27 20 11 3N 128 ND
1414 Loess 00"-24" 6.3 23 21 19 33 129 ND
1416 Alvn, 24"-31" 1.8 24 15 9.9 24 86 ND
1428 Loess 00"-45" 5.2 34 26 20 38 162 ND
1429 L.oess 45"-76" 9.3 49 37 22 61 254 ND
1466 Loess 00"-34" 7.5 45 32 28 52 247 ND
1467 Alvm, 34"-42" 58 21 14 10 25 116 ND

Dry Stream Beds

1418 Sedm. 00"-06" 7.9 39 32 21 45 191 ND
1419 Loess 10"-14° 7.0 24 24 14 a9 146 ND
1420 Sedm. 00°-08" 36 32 26 27 a3 161 ND
142 Alvm. gg-12t 6.0 15 i5 iz 23 89 ND
1422 Sedm. 0o"-04" 59 24 23 19 3 151  ND
1423 Loess 0g"-12" 38 17 12 32 22 80 ND
1424 Sedm, 00"-04" 9.5 108 36 32 46 218 0.8
1425 Alvim. 1Q*12" 7.4 34 25 23 40 143 0.5
1426 Sedm. 0o"-03" 7.9 35 21 21 32 135 MND
1427 Alvm, 06"-12" 56 28 18 40 29 119 ND
1428 Loess 00"-44" 5.2 34 26 20 38 162 ND
1429 Loess 44°.76" 9.8 49 37 22 61 254 ND

o — e - T A W e e e e dn e Tmm e e e e e e e e e oy b b o ot W Al e —

Statistical Data {all samples)

# of Samples 20 20 20 20 20 20 20
Meaan {x} 6.8 3486 29.2 193 36.7 1549 006
Method * * L * o * *
MDL =k nk L2 EE * o »k
NOTE:

Sb, Be, Cd, Ha, Se, and Tl not detected in any samples. ND - Not Detected.
* Test methods not located
** MDLs not located
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chromium, mercury, lead, nickel, silver, copner, arsenic, beryllium,
cadmium, and selenium. All of the metals were not detected in ali
samples. Therefore, only those metals with concentrations greater than
the detection limit are listed.

COCA Phase | Sediment Sampiing

Figure 2-20 identifies the locations of core samples extracted from
exterior channel sediments to a depth of 12 inches. These samples were
analyzed for comprehensive SVOCs, pesiicides/PCBs, and heavy and EP
toxicity metals (chromium, lead, silver, mercury). Table 2-13 summarizes
Total Metal and EP toxicity concentrations for the core samples.

Table 2-13 indicates the presence of chromium, lead, mercury, and silver
greater than background levels in channel sediments to depths of 12",
However, none of the collected samples were EP toxic. These sampie
analyses predated the TCLP analysis; however, based aon the nature of
the analysis method, none of the samples would have been expected to

exceed the TCLP limits.

Table 2-13 provides information indicating the types of organic
compounds present in the IWD sediments. Analysis was also conducted
for pesticides/PCBs, using USEPA CLP protocols (SOW 787); however,
none were detected.

Table 2-13 indicates the presence of vatious organic compounds in
channel sediments. One compound detected in 10 of 12 samples is
2(3H)dihydrofuranone. This compound was identified during a library
search as required in the CLP SOW and is associated with "cutting oil"
products and may be present due to historical uses. Ali of the other
listed compounds are atiributable to laboratory artifacts {methylene
chloride), decontamination (acetone), or sampling containers (phthalates).
Other analyzed organics which were not detected included herbicides,
organo-phosphates, and carbofuran compounds. o

The 1987 /88 Phase | Closure Pian Sample Collection Report data
indicates that the WD sediments contain various heavy metals in
concentrations higher than surface soil background leveis, but do not
exceed EP Tox levels. These sediments are also not expected to exceed
Toxicity Characteristic Leaching Procedure (TCLP) leveis. Metals are
generally located within the upper several inches of the channel
sediments. Organics in the form of oily waste degradation products are
also present in the IWD. Chromium is the most prevalent contaminant in
the IWD sediments and has been identified over the entire 3.2 mile
length. The quality and useability of these data are unknown. All existing
data will be evaluated during the RI/FS process and based upon this
evaluation, the existing data wili be used as appropriate.
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2.6.3 COCA Phase | Dredge Pile Sampling

The IWD has been dredged on at least two separate coozsions
{1973-1975 long dredge and 1980). Dredging was necessary to clear the
channel of reeds and other plant growth inhibiting waste water flow. The
channel was dredged with a drag-line which scooped sediments from the
channel and placed them in piles, approximately 10 to 15 feet wide and
two to five feet deep, along the ditch embankment. The entire ditch, from
the outfall to 1.65 miles, has been dredged. A total of approximately
13,600 cubic yards of dredge spoils are present along both channel
embankments. Figure 2-21 identifies the iocations of dredge spoil piles
and selected sampling tocations. Table 2-14 summarizes the results of
samples collected from the piles during November 1987. Samples were
collected along each embankment at 0.2 mile intervals.

Each sample consisted of a composite core exiracted through the entire
depth of the dredge spoil pile. Samples were analyzed for seven
selected metals detected in previous sampling, including mercury,
chromium, silver, lead, zinc, nickel, and copper. A portion of each core
sample was also collected and combined with other core samples to
form four Appendix VIIl samples. Appendix VIII anaiysis refers to
Appendix VIl of 40 CFR 261, which contains a iist of chemicals that have
been shown to have toxic, carcinogenic, mutagenic, or teratogenic effects
on humans. The Appendix VIl list is utilized for determination of a
universe of constituents that may be present, and is used to screen soils
and ground water potentially contaminated with unknown chemical
constituents. The Appendix VI analysis includes tests for VOCs, SVOCs,
Sulfide, Cyanide, Total Crganic Halides (TOX), Total Organic Carbon
(TOC), and 26 metals. Each Appendix Vill sample represents one-haif
the length of the ditch along both sides of the channel. From this
perspective, each biock of data presented in Table 2-16 is also
represented by an Appendix VIl sample. Appendix VIl samples were
collected to ensure that adequate characterization of wastes was
performed. Dredge spoil piles were selected for sampling since wastes in
the piles represented channel sediments potentially contaminated from
the onset of operations at the NRF. The results of Appendix Vil analyses
are presented in Table 2-16 (inorganics) and Table 2-17 (organics).
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Table 2-13 Summary of Total Metal and EP Toxicity Concentrations for COCA Phase |

H + Q I
Sediment Sampling

SAMPLE DATA CONCENTHATION OF HEAVY METALS
IN SOILS 00 TO 12 INCHES (ppm)
Sample Depth Zero to Tweive Inches

Sample Sample Sample Total Metal EP-Toxicity
# Type Location

(mi.) Cr Pb Hg Ag Cr Pb Hg Ag
1409 Sedm. Outfall 321 35 24 5 ND ND ND ND
1408 Sedm. 0.20 iV 25 1.6 8 WD ND ND ND
1411 Sedm. 0.20 178 20 26 1.3 ND ND ND ND
1407 Sedm. 0.40 197 16 0.9 0.8 ND ND ND ND
1406 Sedm. 0.60 714 31 0.5 29 ND ND ND ND
1405 Sedm. 0.80 200 24 0.6 1.8 ND ND ND ND
1404 Sedm. 1.00 268 26 3.4 2.6 ND ND ND ND
1410 Sedm. 1.00 207 26 1.1 19 ND ND ND ND
1403 Sedm. 1.156 424 42 1.4 49 ND ND ND ND
1402 Sedm. 1.35 474 23 34 23 ND ND ND ND
1401 Sedm, 1.68 204 22 0.8 1.3 ND NO  ND  ND
1400 Sedm. 1.75 380 22 0.7 22 0.01 ND ND ND

ND - Not Detectable

| P L]
WIGLIHAI

MDL * Rk E 2 X *k i L1 % ok

*
*
3
13
at
»*
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¥

Note:
* Test methods not located
** MDL not located
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Table 2-14 Summary of Organic Compounds Detected in COCA Phase | Sediment Sampling

SAMPLE DATA

CONCENTRATION (ppm) OF ORGANICS IN SOILS 00 TO 12 INCHES
Sample Depth Zero to Twelve Inches

Sampia Sample Sample Constituant Concantration
No. Type Location
{mi.) (ppm)
1409 Sedm. Outfall bis(2-ethylhexyl)phthalate 5.61
Z{3H)dinydrofuranone i90
unknown BNA organics (19) 191"
1408 Sedm. 0.20 unknown BNA organics (20) 26"
1411 Sedm. 0.20 bis(2-ethythexyl)phthalate 40.7
di-n-octylphthalate 43
2(3H}dihydrofuranone 150
dioctylester hexanedioic acid 170
unknown BNA organics (18) 18’
1407 Sedm, 0.402 {3H)dihydrofuranone 63
unknown BNA organics (1) 0.01"
1406 Sedm 0.60 2{3H)dihydrofuranone 80
2-methylpentane 26
1405 Sedm. 0.80 2{3H)dihydrofuranone 240
1404 Sedm. 1.00 2{(3H)dihydrofuranone 170
1410 Sedm. 1.00 unknown BNA organics (20) 0.01
1402 Sedm 1.15 2{aH}dihydrofurancne 200
1402 Sedm, 1.35 2(3H)dihydrofuranone 80
1401 Sedm. 1.852 (3H)dihydrofuranone 140
1400 Sedm, 1.756 4-methyl,4-hydroxy,2-pentanon 71
3-methyloctane 1.9
1,1,2,2-tetrachloroethane 45
tetrahydro,2-furanmethanol 1.6
unknown BNA organics (16) 15"

" Total concentration of all unknown organics
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Table 2-16 indicates the presence of chromium and mercury from
dredge spoils in concentrations greater than background. Other metals
were either undetected, or were detected in concentrations similar to
background values. Table 2-17 identifies those organics found in
concentrations greater than the detection limit. All of the listed
compounds are possibiy atiributabie to iaboratory artifacts (methylene
chloride), decontamination (acetone), or sampling containers
(phthalates). None of the concentrations were at levels of concern.
Other analyzed organics which were not detected included PCBs,

pest!ggdes, herbicides, Qrgang-phnenhnfne, and carhofuran

ST B T T el e g LU Ll ALl Ll LT

compounds.

Phase Il Activities

The Phase !l closure plan summarized the resuits of the Phase | sampling
activities and outlined the next phase of sampling. Due to the transition from
the COCA to the FFA/CO, the only portions that were implemented were the
ground water monitoring and well drilling program and the plant and algae
study. The driiling program inciuded the recovery of two 500 foot continuous
cores and the completion of two aquifer monitoring wells and seven shallow
perched water wells. A total of 15 shailow borings were drilled, seven were
converted into monitoring wells and eight were abandoned. Physical property

e s
determinations and chemical analysis have been performed on the core

samples, ground water samples have been collected and analyzed.
Figure 2711 shows the wells used in the NRF ground water monitoring

progfam;fncluding the wells drilled in 1991.
2.7.1 Ground Water Monitoring

The NRF water supply has been monitored for several years. The
United States Geological Survey {(USGS) has monitored ground water
for physical parameters {conductivity and pH), radioactivity, chromium,
sodium, and chloride from 1980 to the present. The quality of water in
all samples was within the Idaho State reguiatory limits; there were no
out-of-specification values noted. NRF has monitored the domestic
water system in accordance with Title 1 Chapter 8, Idahc Regulations
tor Public Drinking Water Systems, from 1987 through the present.
Other data has been collected by subcontractor personnel. NRF has
published the resuits of analysis of selected parameters in the annual
Naval Reactors Facility Environmental Monitoring Report. Portions from
the 1990 and 1991 reports which summarize the results of sampling for
those parameters of specific concern are provided as Tables 2-18 and
2-19.

It is noted that the some of the analysis results from the 1991 sampling
of wells NRF 6 and 7 exceed those from other locations. The cause of
this variance is not known, and will be pursued as part of the RI/FS.
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Tabie 2-15 Total Metal Results of COCA Phase | Dredge Pile Sampling

Sample Sample  Embankment Total Metal Concentration (ppm)
# Location

(mi.) Ag Zn Cr Hg Ni Pb Cu
Method * * ) * * ¥ * *
MDL * ke e * e ** * ke e
Front (Appendix VIIl sample - 1456)
1451 0.05 West ND iCc9 23 ND 30 12 20
1452 0.25 West ND 120 25 ND 26 13 17
1457 0.28 West ND 100 17 ND 25 18 15
1453 0.35 West ND 431 388 14 49 12 47
1454 0.55 Waest ND 101 27 ND 28 14 17
1455 0.70 West ND 148 45 ND 31 14 20

Back (Appendix Vill sample - 1483)

1458 0.85 West ND 102 27 ND 26 13 16
14569 0.95 West ND 317 27 22 35 15 34
1464 0.85 West ND 281 243 2.1 28 12 33
1460 1.10 West ND 200 48 ND 30 22 32
1461 1.25 West ND 139 60 0.1 19 11 27
1462 1.50 West ND 141 38 ND 30 14 22

Front (Appendix VIl sample - 1442)

1437 0.10 East ND 132 84 0.9 14 ND 43
1438 0.30 East ND 296 150 ND 25 ND 40
1443 0.30 East ND 97 20 ND 24 ND 17
1439 0.45 East ND 94 72 1.1 20 ND 38
1440 0.60 East ND 539 415 0.3 30 ND 29
1441 0.75 East ND 287 323 0.8 26 ND 34

Back (Appendix Vil sample - 1449)

1444 0.85 East ND 198 352 13 34 ND 45
1445 1.05 . East ND 132 S8 ND 27 ND 22
1450 1.05 East ND 160 77 0.3 37 20 24
1446 1.20 East ND 109 30 0.5 30 ND 18
1447 1,30 East ND 696 541 0.4 43 27 37
1448 1.50 East ND 196 167 ND 27 17 23

ND - Not Detectable
* Test methods not located
** MDL not located
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CONSTITUENTS CONCENTRATION OF METALS {ppm)
Metals Sample #: 1456 1463 1442 1449
Sample Type: Cmps. Cmps. Cmps. Cmps.
Location: W. Front W. Back E. Front E. Back
Estimated
Background
Aluminum 15,000 9310 10800 8800 10500
Antimony ND ND ND ND ND
Arsenic 6.7 5.3 9.4 7.2 11
Barium 244 240 224 257 283
Beryllium NA ND ND ND ND
Cadmium NA ND ND ND ND
Calcium 5920 25700 20000 1010 13200
Chromium 34 106 3.6 130 281
Cobalt NA 7.4 10 5 10
Copper 29 24 24 34 35
Iron 17100 16200 18200 16300 17400
Lead 18 i5 20 i3 17
Magnesium 6310 8720 8480 6030 7670
Manganese 401 218 313 261 283
Mercury NA 0.2 041 0.7 0.5
Molybdenum NA ND ND ND ND
Nickel 35 34 35 33 37
Potassium 3700 1950 2160 1480 2040
Selenium NA ND ND ND ND
Silver 0.07 ND ND ND ND
Sodium 162 283 694 343 458
Strontium 43 59 ND 38 39
Thallium NA ND ND ND ND
Tin NA ND ND ND ND
Vanadium 41 3i 3i 38 33
Zinc 149 262 185 236 327
NOTE: All data presented in this table were obtained from the Phase Il Closure Plan
ND = Not Detected

[ (]

NA

Data not availabie



WD RI/FS
Work Plan
September 1592
Page 2-61

Tabie 2-17 Appendix VIIi Organic Results from Dredge Pile Sampling

Sample Organic Constituent Concentration
No. {ppm)
1456 (west - front) Methylene Chloride 0.030
Acetone 0.059
Di-n-butylphthalate 0.442
1463 (west - back) Methylene Chicride 0.030
Acetone 0.030
Toluene 0.001
Di-n-butylphthalate 0.165
1442 (east - front) Methylene Chioride 0.034
Acetone 0.062
bis(2-ethythexyl)phthalate 0.467
1449 (east - back) Methylene Chioride 0.042
Acetone 0.089
bis(2-ethylhexyl}phthalate 2.53

2.7.2 Plant and Algae Sampling

[N R A Ry [,

2.8 1991 Hydrogeologic Investigation

A two year plant and aigae siudy has been com npieted at the WD,
Four plants {cattails, reeds, thistles, and aigae) were sampled quarterly.
Background samples were collected at Mud Lake. Although the data

summary report has not been completed at this time, the data appears
to show subhstantial metal uptake in the algae in the IWD, The

compieted report will be mcluded in the RI / FS report.

The Hydrogeologic Investigation was performed by Chen-Northern, Inc. The
objectives of the investigation were to collect additional information on
subsurface lithologies, aquifer characteristics, ground water occurrence, and
water quality in an area down gradient of the IWD. The data collected during
this projeci has not been compietely evaiuated and vaiidated. A summary
report has been issued. Summaries of the work completed and data collected
are presented; evaluations and interpretations of the data will be presented in
the final RI/FS report.



Table 2-18 Comparison of Results of Analysis of Selected lons and Nutrients in NRF Ground Water - 1990

PAHAMETER UNITS STANDARD/ UP GRADIENT ON SITE DOWN GRADIENT
GUIDELINE {USGS WELLS 12,15&17) {NRF WELLS 1,2,3&4) (USGS 97,98,99,102, INEL-1)
RANGE MEAN RANGE MEAN RANGE MEAN "
= R B L L
AMMONIA PLUS ORGANIC N (AS N} mg/l <0270 05 <0.3(a) <02T00S5 <0.3(a) <02T01.2 <0-3{(a)
llerOMIDE mg/| g) <0.01 70 0.08 <0.02(a) 0.05 T0 0.08 0.07+0.01 (.03 TO 0.35 0.1140.11
CHLORIDE mg/l 250() 48710 35 18+13 30 TO 50 4846 1370 140 43+38
“CHROMIUM mg/i 0.05(e) 0.002 TO0.008(b) |0.006+0.003f 0002TO 0014 | 0.01+.002 0.004 TO0.019 | 0.008+0.003
"FLUORIDE mg/l 4.0(e) <0.1 TO 0.6 <0.2{a) <0.1 TO 0.6 <0.2() <0.1 TD 0.5 <0.2(a)
{
IFRON mg/l 0.3(f) <0.01 TO 0.34(b) <0.082(a) <0010 TO 0.15{c) | <0.055(a) <00t TO 1.9 <0.274(a)
LEAD mg/! 0.05(a) <0001 TO 0002 | <0001(a) § <0001 T00.003 | <0001(a) <0001 TO0.008 | <0.003(a)
MERCURY mg/| 0.002(e) <0.0001 TO 0.0001 | <0.0001{z) <0.0001 <0.0001(a) <0.0001 <0.0001 () I
NICKEL mg)/| i) <0.001 TO 0.003(1) | <0.001(a) <0.001 TD 0.003 | <0002(a) <0001 TOO008 | <0.002(a)
NITRITE {AS N} mg/| ia) <0.01 TO 0.02 <0.01{a) <0.01 <{i.01{a) <0.01 <(0.01{a)
NIiTRITE PLUS NITRATE (AS N) my/fl 10idj{e) 037018 1.0+0.7 1.5T0O 21 1.7+0.2 037058 2.4+1.7

29-¢ ebey
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PARAMETER UNITS STANDARD/ UP GRADIENT ON SITE DOWN GRADIENT
GUIDELINE {USGS WELLS 12,15&17) (NRF WELLS 1,2,384) (USGS 97,96,39,102, INEL-1)
RANGE MEAN RANGE MEAN RANGE MEAN
I_""-'—-,—-_.-_—-_—“—_._r_ o R R A TS A |
ORGANIC CARBON, TOTAL mg/l {9) <0.1 70 0.7{b) <0.2(a) 021007 0.4+0.1 017010 0.4+02
ORTHOPHOSPHATE (AS P) mg/l {9) <0.01 TO 0.02 <0.01(a) <0.01 TO 0.02 <0.02(a) <0.01 T0 0.02 <0.01{a)
"pH pH Units 5.5-8.5(f 731082 7.9+0.2 767082 7.9+0.2 747082 78401
SILVER mg/l 0.05{¢) <0.001 <0.001{a) <0.001 <0.001(a) <0.001 <0.001(3)
SODIUM mg/l 20(h) 5.6 TC 18 10+4 11 TO 20 15+2 79TO 20 1343
SPECIFIC CONDUCTANCE pmho/em {9 291 TO 600 4254130 540 TO 685 587 +41 392 TO 800 5684124
SULFATE mg/t 250(f) 15 TO 35 25+7 34 70 52 40+5 18 TO 180 40+27
(a) Mean values preceded by < contain at least one less than minimum detection level value in the analysis results,
(b) The following parameter vaiues are anomalousty high for USGS Welt 15 in the 8/6/90 sample: Chromium - 21 ug/l; ron - 4600 pg/l; Manganese - 100 pg/i; Nickel - 15

4a/l; Organic Carbon, Total - 1.5 49/, Turbidity - 22 NTU. These values are not included in the MAX and MEAN values for the up gradient wells,

{c} Anomalousty high value of 1400 wg/1 reported for NRF Weil 4 in the 6/19/90 sampie. This value is not inciuded in the MAX or MEAN values for the on-site weils.
d) The lintit is for Nitrate (As Nj only. Since nitrite values are near or helow MOL, thesa quantities represent Nitrate (As N).

(e} Maximum contaminant leveis per Title 1, Chapter 8, Idaho Regulations for Public Drinking Water Systems.

® Secondary maximum contaminant levels per Title 1, Chapter B, idaho Regulations for Public Drinking Water Systems are provided for comparison.

Q) No standard or guideline available.

{h} No maximum per Title t, Chapter 8, idaho Regulations for Public Crinking Water Systerns. 20 mg) /i is suggested as optimum.

£9-2 abey
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Table 2-19 Comparison of Results of Analysis of Selected lons and Nutrients in NRF Ground Water - 1991

SYSTEM
PARAMETER UNITS STANDARDY/ UP GRADIENT MONITORING ON SITE DOWN GRADIENT
GUIDELINE (USGS WELLS 12,15817) (NRF WELLS (47} (NRF WELLS 1,2,384) {USGS 97,98,99,102, INEL-1)
RANGE MEAN (a) RANGE MEAN {a) RANGE MEAN (a) RANGE MEAN (a}
e —— L L] - |
< 0.20
AMMONIA PLUS ORGANIC mg/t (] < 0.20 g} Q) to < 0.32 < 0.28
NITROGEN (AS N} 0.60
0.02 0.08 0.04
BROMIDE mgA (c) 0.05 + 0.02 10 005 + 0.04 to 0.07 + 0.01 to 0.11 £ 0.1
0.09 0.08 0.33
&1 3.1 14
CHLORIDE mg/1 250(b} 16 + 11 to 110 + 120 to 41 72 to 41 + 33
220 54 110
0.008 0.006 0.005
CHROMIUM mg/l 0.05 (e) < 0.004 to 0.021 + 0.014 to 0.010 + 0.002 to 0.008 + 0.003
0.036 0.014 0.02
0.2 0.1 < 0.1
FLUORIDE mg/l 4.0{e) 0.2 £ O to 02 + 01 to 0.2 £ 00 to <02 +00
0.3 0.2 0.2
012 < 0.01 0.03
iRON mg/l 0.3(b) < 0.11 10 0.33 + 024 to < 0.13 to 0.29 + 0.49
0.67 0.47 21
< 0.001 < 0.001
LEAD mg/t 0.05(e) < 0.001 < §.001 < 0.00% to < .002 o < .002
0.004 0.006
< 0.0001
MERCURY mg/l .002(e) < 0.0001 < 0.0001 < (1.0001 to < 0.0001 < 0.0001 < 0.0001
0.0001
0.005 < 0.001 < 0.001
NICKEL mg/l {c) < 0.001 to 001t + 0.007 {o < 0.002 to < 0.002
0.021 0.006 0.003

$9-z ebey
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Table 2-19 Comparison of Results of Analysis of Selected lons and Nutrients in NRF Ground Water - 1991 (Cont'd).

SYSTEM
PARAMETER UNITS STANDARD/ UP GRADIENT MONITORING ON SITE DOWN GRADIENT
GUIDELINE (USGS WELLS 12,15817) (NRF WEILLS 6&7) {NRF WELLS 1,2,384) {USGS 97,98,99,102, INEL-1}
j RANGE MEAN (a) RAMGE MEAN (a) RANGE MEAN {a) RANGE MEAN (a)
i e e e e e ——— I I R R R —|
< 0.01 < 0.01
NITRITE AS NITROGEN mg/l {c < 0.01 < 0.01 < 0.01 10 < 0.0% o < 0.0%
< 0.01 < 0.02
NITRITE PLUS 0.38 1.8 1.10
NITRATE (AS N) mg/t 10(e){f} 0.93 + 0.67 to 0.94 + 065 to 18 + 0.1 to 233 + 1.82
1.6 20 5.20
NITROGEN, AMMONIA < D01 < 0.0 < 001
DISSOLVED my/l {c) < 0.0 to < 0.01 o <0.01 o < 0.
0.02 0.0 Q.50
0.4 0.3 041
ORGANIC CARBON mg/l {e) 03 x 01 to 0.9 x03 1o 06 + 0.4 to 04 + 0.2
12 1.8 0.9
. o.M < 0.0t < 0.0
ORTHOPHOSPHATE (AS P} mg/l (&) < 0.01 to 0.03 £ 002 to < 0.02 to < 0.01
0.06 0.03 0.02
79 79 78
pH pH Units 6.5-8.5(b) 80 £ 0.2 0 82 + 04 to 8.0 * 0.1 to BO + 00
85 a2 8.1
< 0.001
SILVER mg/i 0.05(e) < 0,001 < 0.001 < {).001 to < 0.001 < 0N < 0.001
< 0.00%
8.9 9.3 7.8
SODIUM mg/l 20(d) 97 + 41 10 49 + 46 to 14 3.3 to 12 + 31
] 20 19
242 558 395
SPECIFIC CONDUCTANCE pmho/om {e) 412 1 131 to 809 + 648 o 592 + 28 to 563 + 120
1380 645 798

G9-Z ebeyg

¢661 Jequiaydag



Table 2-19 Comparison of Results of Analysis of Selected lons and Nutrients in NRF Ground Water - 1991 (Cont'd)

SYSTEM
II PARAMETER UNITS STANDARD/ UP GRADIENT MONITORING ON SITE DOWN GRADIENT
GUIDELINE {USGS WELLS 12,15817) (NRF WELLS 6&7) (NRF WELLS 1,2,384) {USGS 97,98,99,102, INEL-1)
Il 12 14 3B H
SULFATE may/t 250(b) to 237 to 130 + 130 to 43 x6 to 3B +13
36 240 55 61
s 120 11.5 11.5
TEMPERATURE °c {c) o 127 £ 08 to 136 £ 1.9 to 124 £ 05 to 120 = 0.3
14.0 16.5 13.0 125
{a) Meari vaiues preceded by < contair at least one less than minimum detection level value in the analysis results,
{b) Secondary maximum contaminant levels per Title 1, Chapter 8, kizho Regulations for Public Drinking Water Systems are provided for comparison.
{e) No standard or guideline available.
{d} No maximum per Title 1, Chapter 8, idaho Regulations for Public Drinking Water Systems. 20 mg/| Is suggested as optimum.
{e) Maximum contaminant {svels per Title 1, Chapter 8, ldaho Reguiations for Public Drinking Water Systems.
{f} The limit is for Nitrata (as N) only. Since nitrite values are near or below minimum detection level {(MDL), thess quantities represent Nitrate {as N}.

{g} Ammeonia plus orgaric nitrogen (as N) was not performed for NRF wells 6 and 7.
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The tasks completed during the hydrogealagic investigation consisted of the following:

N
o
e

2.8.2

[= L pRE-L=24 LAY RSN Ty .

Drilling two core borings to a total depth of 500 feet

Installing two aq.uiier monitoring wells and performing aquifer tests in each well
Instailing one aquifer piezometer well

Drilling fifteen piezometer borings ané installing seven piezometer wells

Performing organic and inorganic analyses on basait and sediment cutting
samples

Parfarming oraanic and innra
T T iwew e b ISR lu V'v"""w A Ny Illv'x L)

Performing mineral identification analyses and other physical parameter testing
on core samples

Performing hydraulic conductivity tests on core samples
Collecting geophysical logs in bore holes.
Core Borings

Figure 2-22 shows locations of the bore holes and wells drilled as a result of this
investigation. NRF-6P and NRF-7P were bored to approximately 500 feet. NRF-
7P was abandoned by filling with a mixture of cement and bentonite grout. The
NRF-6P hole was completed as a piezometer weill using one inch schedule 80
PVC with 5 feet of .010 factory slot screen installed from 484 to 489 feet. The
cross section was constructed from the borings of the holes drilled as part of

this investigation together with previously completed borings.
Monitoring Wells

The two monitoring wells were installed as recommended by the 1987/88 Phase
| Closure Plan Sample Collection report to support the Phase !l Ground Water
Monitoring Plan. The location of these wells was established based on existing
data with input and concurrence from IDHW and EPA. These wells were
completed to a depth of approximately 417 feet, which is approximately 50 feet
below the top of the Siiake River Plain Aquiier.

Locations of wells NRF-6 and NRF-7 are shown in Figure 2-22. Figures 2-22 and
2-23 show the well compietion construction information for NRF-6 and NRF-7.
Well NRF-8 was completed ta a denth of 417 feet. One perched water zone was
encountered during the drilling of this well at about 85 fest below the surface.
Another possible perched water zone was encountered at about 115 feet. The
hole was grouted to seal off the perched water and then compileted to the final
depth of 417 feet, NRF-7 was drilied and completed to a depth of 417 feet and
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no perched water was identified. The aquifer is located at approximately 364
feet in both weils.

Piezometer Borings

Fifteen shallow piezometer borings were drilled at depths varying from 96 to
115.5 feet. The purpose of these borings was to better define and understand
the perched water system found near the IWD. Seven of these borings were
completed as piezometer wells and eight wers plugged and abandoned. The
iccations of both the completed wells and abandoned borehoies are shown in
Figure 2-22. NRF is currently using in-hole data-loggers to collect data on the
water level changes in the holes. This data will be provided in the final RI/FS
Report. '

Analysis of Sediment and Basait Cuttings

During the drilling of monitor wells and piezometer wells, samples of the drill
cuttings were collected and analyzed. Sampies of the fluids used in drilling were
also analyzed. Analyses performed inciuded volatiles, semivolatiles, and metals.
The volatiles and semivolatiles included the EPA target analyte list and a library
search for unknown compounds. There were two sampies analyzed for
organics, one each from wells NRF-6 and 7. Several samples were analyzed for
Totai Metals inciuding iead, chromium, silver, mercury, and nickel. Six samples
were analyzed for an additionat 8 metals. Tables 2-20, 2-21, and 2-22
summarize the data from these analyses. Tabie 2-20 includes those organic
analytes detected that were not detected in the drilling fluids. Table 2-20 shows

the mean concentration, the highast and lowest detected values for each
inorganic analyte, the standard deviation and the number samples in the
calculation. The sampies where no analytes were detected were not included in

the calculations.
Ground Water Analysis

Two ground water samples were coilected from the perched water zones
encountered during the drilling of NRF-6. These samples were analyzed for
major ions, nutrients, metals, VOCs and SVOCs. Only one organic compound,
hexanol, was found (6 xg/). This was in the sample taken from the 85 foot
perched water zone. A duplicate and samples from piezometer wells PS1 and
PS5 were also analyzed for metals and major ions. The results of these samples
are summarized in Table 2-23. Only the results that were significantly above up

gradient wells (USGS 12, 15 and 17) are listed in the tabie.
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Table 2-20 Organic Analyses of Driii Cuitings
Units are in mg/kg
ANALYTE NRF-7 QL NARF-6 QL Method
379°-384 86'-88’
2-Hexanone 035 014 ND .010 CLpP
Bis(2-sthylhexyl) phthalate 5.7 450 15.2 .340 CLP
Di-n-octyl phthalate ND 450 2.3 340 CLP
Propanai 018 * ND * CLP
Pentanal ROl R * ND * CLP
Furan,2,5-dimethyl 18 * 1.3 > CLP
2-penten-2-one, 4-methyl ND * 42 * CLP
2-pentanone, 4hydroxy-4-met ND * 6.6 * CcLP
Hexanedioic acid, Dioctyl Es ND * .56 * CLP

" No guantitation limit, Tentatively Identified Compound, values are estimated.

Method is from the Library search done as part of CLP method of analysis for organics. The
values for the metals are typical for Snake River Plain Basalts. There were no significant elevated
levels of silver or mercury. Silver was detected in 6 of 91 samples with the highest level at 10
ppm and the lowest detected at 8 ppm. Mercury was not detected in any of the samples. The
other analytes are tabulated below for NRF-7 and NRF-6 in Tables 2-21 and 2-22.

Table 2-21 Summary of Metais in Drill Cuttings (NRF-7)

NRF-7
Units are in mg/kg
Analyte Mean S, Hi Low Detection No. of
Limit Samples
Chromium 50 17.55 102 20 1.0 38
Lead 5.85 3.78 17 9 1.0 43
Nickel 97.47 40.6 170 16 4.0 42 |
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Table 2-22 Summary of Metals in Drill Cuttings {(NRF-6)
NRF-6
Units are in mg/kg
Analyte Mean S, Hi Low Detection No. of
Limit Samples

Chromium 40.86 15.31 86 20 1.0 44

Lead 2.99 1.55 7.5 .8 1.0 40

Nickel 102.95 36.2 225 57 4.0 44

Table 2-23 Summary of Metals and Major lons in Perched Water Sampies

T e .
o o

SUMMARY OF METALS AND MAJOR IONS IN PERCHED WATER SAMPLES
Units are in mg/I

ANALYTE | NRF-6 | NRF6 NRF-6 NRF-6PS-1 | NRF-6PS-5 | Methods
@85 | @105 | @110.5 dup Use
Chioride 324 454 453 352 425 EPA 600
Sulfate 257 299 301 292 284 EPA 600
Calcium 116 162 162 140 167 EPA 600
Magnesium | 38 30 30 36 46 EPA 600
Sodium 206 248 243 236 244 EPA 600 ||

2.8.6 Mineral Identification Analyses

Two types of mineral identification analyses were performed on samples
from NRF-6P and NRF-7P. Thin section analysis was completed on a
total of 51 samples from both well borings. The basalts in NRF-6P and
NRF-7P were generally classified as transitional olivine to alkaline olivine
basalts. Minerals present in thin section anaiysis inciuded a magnesium
olivine, clinopyroxene (titaniferous augite), calcic plagiociase, spinel
group minerals (possibly chromium spinel), and opague minerais
{(generally iimenite and/or magnetite). In addition, thin sections contain a
microcrystalline matrix and glass. Five interbed samples were analyzed
in thin section. The sediments could all be generally classified as lithic
wackes. The term lithic wacke was used by Chen Northern to describe
specimens of sandstone with high clay content and the high presence of
rock fragments other than quartz and chert.
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X-ray diffraction was performed on 11 samples, generally on sediment
interbeds and fine grained clay and clayey silt infilling fractures in the
basalt. Results indicate that montmeoriilonite is the dominant clay, while
illite forms the secondary clay type.

2.8.7 Hydraulic Conductivity Tests

Ten samples each were taken from NRF-6P and NRF-7P from varying
depihs and tasted for ¢ hurlr:n llic condu mhmh: Test results indicate that the
vertical hydraulic conductuvnty of intact basalt core samples from the two
borings range from 10° to 10'° cm/sec. Horizontal hydraulic
conductiwty values of intact basalt from the two borings range from 10

to 10" cm/sec. Horizontal hydraulic conductivity values were typically
higher than vertical values.

2.8.8 Geophysical Logs

The U. S. Geological Survey (USGS) performed down hole geophysical
and video logging of the monitoring wells and piezometer borings drilled
during this investigation. Due to equipment availability, the types of iogs
obtained for each hole varied. The minimum log types obtained for the
holes included video, caliper, and natural gamma logs. Cther logs that
were obtained from some bore holes include deviation, neutron, dual
density, SP, and gamma-gamma.
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INITIAL EVALUATION

3.1

Description of Operable Unit

The NRF effluent discharge system is a complex network of interior uncovered
channels and buried pipelines approximately 24,000 feet (4.5 miles) long located
within the facility, and a 3.2 mile uncovered exterior channel located in the
northwest corner of the facility and extending in a northeasterly direction. It is
this uncovered, exterior portion of the system which is the subject of this work
plan. As previously stated, IWD shall mean oniy the exterior portion of the
effluent discharge system; that is, the 3.2 miles located outside the NRF
Security fence. The {WD is located in an abandoned meandsr channel
associated with historical flow in the Big Lost River drainage,; but is now isolated
by canals and roads. The IWD has been used since 1953 for liquid waste
disposal and has evolved into a significant ecological feature. The IWD
currently is used by a variety of fauna and supporis the growth of various fioral
species (See Appendix F). The iWD normally has water flowing in the first 1.2
to 1.8 miles. Beyond the initial 1.8 miles the IWD is usually dry, except during

short, infrequent periods of h

T
4
%)
£
&
<
Ea
o0
-,

-,

The interior discharge system located within the facility includes muitiple
uncovered channels and buried pipelines that are routed toward the northwest
corner of NRF. These channels and pipelines were designed to dispose of a
particular waste water stream to the IWD. All of the waste water streams are
connected to a four foot diameter culvert that drains to the IWD. Due to the
considerable differences between the exterior channel and the interior network,
these two portions of the effluent discharge system have been separated for the
purposes of this investigation. The risk associated with the interior single waste
disposal portions of the discharge system is significantly different from the
combined IWD discharge due to differences in hydraulic loading and the fact
that each part of the interior system handled different processes. Only the

29 oY H [y e Jrap | I Ty
exterior channel will be covered in this RI/FS. The interior network will be

investigated under a Track 2 study. This approach will allow for the evaluation
of the interior network in a streamlined manner and not divert resources away
from the exterior channel remediation activities.

The IWD has two distinct sections: from zero to 1.8 miles, where water has
historically been seen; and from 1.8 miles to 3.2 miles, where water has not
been historically observed. Existing data indicates that some contaminants
(notably chromium} may be present beyond 1.8 miles. The first 1.8 miles of the
IWD represents the worst case scenario for calculating the risk associated with
the IWD.

The NRF sewage Iagoons are located near the IWD. Although the sewage
iagoons are not being considered as a potential contaminant source in this
RI/FS, the hydrologic impact of the sewage lagoons will be considered in
determining the aquifer and perched water recharge. The perched water tables
and the Snake River Plain Aquifer are potential receptors, and are not evaluated
as part of the Operable Unit. The recharge from the sewage lagoons is

el L= =1 Lt~ LS R

estimated to be an order of magnitude less than the recharge from the IWD.
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The sewage lagoons will be addressed as a separate potential contaminant
source in a separate operable unit. The combined effect of all operable units
including the IWD and sewage lagoons will be addressed in the NRF
Comprehensive RI/FS. For investigation purposes, the operable unit is defined
as the IWD sediments and dredge piles, and their potential secondary sources
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Remedial Action Alternative Evaluation

The process of evaluating and selecting a remedial action is an iterative
process. Initially, Preliminary Remedial Action Objectives (PRAQ) and
preliminary remedial action aiternatives are identified. The PRAQs are risk
based clean up criteria for the identified contaminants of concern derived from
existing data and EFA guidance (EPA 1991a). By identifying PRAOs early in the
process, a focus is provided for subsequent data gathering. The PRAOs
identified in the scoping effort are presented in Table 3-1.

i + als Ham DDA b
%Ct"i" a remedial action is to reevaluate the PRAQOs o

define more specific remedial action objectives. This effort requires detailed
knowledge of site conditions, contaminants of concern, affected media,

available technologies, and potential future site uses. At this time, the IWD
remains insufficiently characterized with respect to both the nature and extent of
contamination; consequently, formulation of detailed objectives is presently
impractical. Objectives will be developed based on the resuits of the R,
Baseline Risk Assessment, and evaluation of ARARs. Table 3-1 also lists
regulated contaminant levels in water. These values are included for
comparison purposes and represent potential chemical specific ARARs that may
affect final remedial action objectives.

Four preliminary remedial action alternatives have been identified through the
scoping effort for this RI/FS. Cther remedial action alternatives may also be
identified during the RI/FS process. All remedial aiternatives will be evaluated
during the feasibility study, and the most appropriate alternative will be selected
for future remedial actions. The four remedial action alternatives identified are

discussed below.
- No Action

The no action option requires no remedial actions at the IWD.
Maintenance work and improvements, such as dredging when plant
material causes major obstructions in the IWD channel may be
conducted to improve IWD operations. In addition, although not part of
any specific remedial action, NRF plans to build an effluent controi
monitoring station and to modify the IWD channei to provide a means io
control spills and minimize any future potential release of regulated
wastes from NRF.



Table 3-1 Preliminary Remediat Action Objectives (PRAQ)

MDL REGULATED HIGHEST LEVELS
LEVELS({b} PRAO (a) DETECTED
ANALYTE OF CONCERN METHOD WATER SOIL WATER WATER SOIL WATER SO
ug/L mg/kg ug/L ug/L mg/kg | ug/L{d) | mg/kg
|__“_—_—-__-—_P
Chromium (1) 218.2-M 20. 1. 100 40,000 (c) 48 1200
Chromium (VI} 218.2-M 20. 1. 100 200 {c) (d) 18.
Lead 239.2-M 50. 05 {c) N/A N/A 8 50.
Mercury 245.1-M 5. 0.25 2 10 {c) 0.1 48
Silver 200.7-M 10. 0.5 50 100 800 < 1.0 10.
Barium 2007-M 10. 0.5 1000 3000 20,000 200 283
Copper 2007-M 10. 0.5 [+300} 3000 20,000 16 220,
Nickel 2007-M 40. 2. {100} 700 5000 N 130.
Zinc 2007-M 10. 05 (c) 700 50,000 190 696.
Toluene 624-M 5. 1. 1000 3000 50,000 ND 0.001
Acetone 624-M 50. 10. {c} 4000 30,000 ND 0.059
Di-N-butyl-phthalate 629-M 100. 1. (c) 4000 30,000 ND 0.44
bis(2-ethylhexyl)phthaiate 625-M 10. 1. f4] [6] (50} ND 40.7
700 500 _
2{3H}dihydro-furancne 625-M N/A N/A {c) (©) {c} ND 150,
di-N-octyl-phthalate 625-M 10. 1. (c) 700 5000 ND 4.3
(a) PRAQ’s are risk based concentrations from the EPA Region 10 Supplemental Risk Assessment Guidance for Superfund. Valuss in brackets [] are
based on HQ =1, other values are based on risk of 10°%,
{b} Regulated levels are MCLs from the referericed EPA Region 10 guidance. Values in brackets are MCLGs or proposed MCls. These values are for
comparison purposes and represent potential chemical specific ARARs.
{c} Values not provided in referenced guidance document
(d) 1990 and 199t SRPA data for on-site wells only. Chromium values are total chromium.

N/A = Not available
ND = Not detected
-M = Meodified methods specified in CLP SOW
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Sediment Removali

This remedial alternative involves complete removal of ali material at the
IWD which contains hazardous constituents above background leveis.
Two options exist for removal: shipment of removed sediment to an off
site treatment, storage, and disposal facility; or treatment at the iWD and
then replacing the material in the IWD.

In situ Treatment

In situ treatment may involve soil washing or solidification in ptace to treat
contaminants of concern.

Cap and Leave in Place with Ground Water Monitoring

Capping and leaving the sediments in place with ground water monitoring
involves treating the IWD as a landfill and then providing another source
for discharge of industriai waste water from NRF.

During the RI/FS process, all remedial action alternatives identified will be
screened. As more data is obtained, the remedial action objectives are
revised as necessary. Aiso during the Ri/FS process, treatment

technoiogies are evaiuated for applicability and implementability. Finally
the best potential remedial action aiternatives are evaluated against the
remedial action objectives and the EPA remediai action evaluation
criteria:

1

- Owverall Protection of Human Health and the Environment
- Compliance with ARARs
- Long-term Effectiveness and Permanence

- Reductions in Toxicity, Mobility, and Volume Through Treatment

- State Acceptance

- Community Acceptance
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Preilminary identification of ARARS

ARARs are restrictions or regulations that must be satisfied uu.ing site
remediation. ARARs piay an impertant role in determining which remedial
alternatives may be applied to a site. Early identification of ARARs is important
for the Rl scoping process because specific data are often needed 1o design or
select remedial alternatives. The RI/FS process is of an iterative nature;
therefore, ARAR identification and screening continues throughout the process
as a better understanding of site conditions, site contaminants, and remedial
action alternatives is gained. A detailed discussion and preliminary identification

of ARARS is provided in Appendix G.
Risk Assessment

3.4.1 Introduction

NRF will perform a baseline Risk Assessment in accordance with the
guidance provided in the EPA’s Human Health Evaluation Manual
(HHEM) (EPA, 1989a) and supplemental guidance prepared specifically
for EPA Region X (EPA, 1991a). Any revised guidance prepared for EPA
Region X will be considered as it is issued. This section focuses on
discussions related to implementation of the guidance for the NRF IWD.
The emphasis is on the pathways and scenarios that specifically apply to
this system. The strategy for the risk assessments will be to first conduct
the calcuiations in accordance with EFPA recommended approaches.
Then, based on improved understanding of the system, supplemental
calcuiations may be conducted using alternative inputs or methods

e Aareroanriata foar alla o

1 1 P | £ 1 P
deemed more appropriate for site-specific conditions.

The assessment of risk is a two part process; the assessment of
exposure, and the assessment of toxicity of the chemicals of concern.
These two aspects are combined to develop the risk characterization for
each of the potential exposure scenarios. A Conceptual Site Model
(CSM) has been developed and is discussed below. The CSM identifies
the primary and secondary sources, the exposure pathways, the
receptors, and the exposure scenarios that will be addressed in the
Baseline Risk Assessment which will be included in the Rl report.

The CSM identifies both human and ecological receptors. The risk to
human receptors will he quantitatively evaluated in the baseline risk
assessment. Ecological receptors will be qualitatively addressed in the
Ri/FS report for this OU. Additional ecological assessments will be
performed during the NRF comprehensive RI/FS and the INEL

comprehensive RI/FS (WAG-10).
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3.4.2 Conceptual Site Mode! (CSM)

Based on existing information, a CSM of the IWD has been developed.
This site mode! includes sources, pathways, and receptors of
contaminants found in the IWD. This model, shown in Figure 3-1, will be
used to develop a Baseline Risk Assessment and to help focus the RI/FS
activities. As discussed in Section 2, the IWD has been in existence
since about 1853. It has received non-radioactive industrial waste waters
generated by operation of facilities at the NRF. The following paragraphs
summarize the information that is known about the contaminants of the

IWD.

3.4.2.1

Sources

The primary source of coniaminanis in the iWD are the
sediments in the IWD and dredge piles on the banks.
Historically, discharges of rain and snow runoff, industrial
waste water, cooling systems water, ion exchange
regeneration golutiong, and liquids from various cperations
were discharged to the IWD. The disposal of dilute
solutions of waste containing heavy metals was
discontinued in 1980. The potential contaminants that have
been identified based on historical operations are heavy
metals and organics. These contaminants were released to
the ditch through spills or by regular discharges to the IWD
as part of routine operations. The volume of waste
discharged to the IWD is discussed in Section 2.3 and is not
repeated in this section.

The contaminants are released to secondary sources
through dissolution and flooding, leaching into sediments,
and percolation downward to the basalt, interbeds, and
perched water zones. The secondary sources are the flood
deposits, sediment infilling, interbeds, basalt, and perched
water. These secondary sources may release the
contaminants through air, wind, and water pathways as well
as through the ecological food chain pathway.
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Pathways

The pathways associated with the IWD for contaminant
transport to potential receptors are: direct contact with the
ditch sediments or the dredge piles, ground water or air;

through the food chain; and by surface water.

Contaminants released to the IWD either remained in
solution, were depaosited in the IWD sediments and taken up
by the aigae, reeds, and vegetation growing in the ditch,
percolated into the ground water, or were absorbed by the
soil.

Contaminants that remain in the surface water in soiution, in
sediments, or in dredge piles would be available for direct
contact to ecological and hurnan receptors. Some
contaminants could percolate downward to the ground
water where they could be dispersed to receptors. The
contaminants in the sediments could be released if the ditch
dried up or when the sediments are dredged and the
dredge piles dry up. The contaminants would subsequently
be dispersed by the wind. Reeds and algae growing in the
ditch could uptake contaminants from surface water or
sediments. These plants could then be eaten by various

herbivores and the contamination passed up the food chain.

The routes of entry to the receptors are by inhalation,
ingestion, or direct dermal contact. The Baseline Risk
Assessment will address all pathways as shown in Figure 3-
1.

Receptors

Current and future occupational exposures to human
receptors include: inhalation of volatiles or fugitive dust;
ingestion of contaminated soils, ground water or surface
water; and direct contact with soils, sediments, dredge niles,
ground water, and surface water. Future agricultural and
residential scenarios include these same pathways and the
possibility of ingestion of contaminants through the food

chain.

Ecolegical receptors include terrestrial and aquatic biota.
Terrestrial biota may be exposed through direct contact with
sediments, flood deposits, and surface water in the ditch.
They couid aiso be exposed from inhaiation of dust,
ingestion of contaminated plants, water, or soils, and
through the food chain. Aquatic biota exposures could
resuit from direct contact with sediments, dredge piles, or

surface water and hu inhalation or mgnthm of contaminants

L=y

from surface water.
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The regiona! aquifer flow beneath NRF is generally in a
southerly direction. All NRF production wells, which are
located approximately one half mile soul.. 5f the IWD outfali,
have been historically monitored, and no heavy metals
related to the IWD have been detected. Since regional
aquifer flow is generally to the south, the nearest ground
water pathway receptors for the current occupational
scenario will be NRF and Test Reactor Area (TRA) workers.
Future agricultural and residential receptors would be
farmers and ranchers using ground water for drinking and

Marmactis nicae Thaca eama racarmtare arminild alos e
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exposed to air and wind pathways for inhalation and
ingestion, as well as direct contact with the contaminants at
the site.

Future agricultural and residential scenarios will take into
account that the water in the ditch is generated by current
operations and will not be present during any future use
other than occupational. The only receptors for the surface
water pathway is therefore current and future occupational
and biota. The exposure point used in the baseline risk
assessment for the future residential and future agricultural
scenarios will be at the IWD. The exposure point for
occupationat will aiso be at the IWD. There is NG cuirent or
future occupational exposure to the food chain pathway.
Only future residents, ranchers and hunters are reasonable
receptors for this pathway. The terrestrial and aquatic biota
are the receptors for the surface water pathway threugh
inhalation, ingestion, and dermal contact, as the ditch has
created a source of water for various plants and animals.
Ecological receptors include green and blue-green algae,
reeds, vegetation growing in the ditch, and animals using
the IWD as a water source. Food chain receptors would
include herbivores that may ingest contaminated piants,
secondary and tertiary consumers, and humans that may
ingest contaminated game animals.

3.4.3 Exposure Assessment

Exposure assessment is conducted in three steps: characterization of
exposure sefting; identification of exposure pathways; and quantification
of exposure. The procedures are based on EPA’s guidelines (EPA,
1989a) and other related guidance (EPA, 1988a, 1991b). The methods
discussed below will be used for the NRF WD system. The exposure
assessment process begins after chemical data has been collected and
validated, and the chemicals of potential concern have been identified.
The SAP has been designed to provide the necessary data to estimate
the contaminant concentrations in the IWD. As further data are obtained,
supplemental calculations may be used as needed to accurately
represent the NRF iWD system.
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Characterization of Exposure Setting

At the INEL, including NRF and its immediate
surrounding areas, there are no nearby resident or
sensitive populations. There are, however, approximately
2000 warkars emnloved at the NRF, with another 1000
employed at TRA, seven miles to the south. The nearest
resident population is located in Mud Lake (1930
population - 243}, which is approximately 30 miles
northeast of the NRF. Other significant resident
populations exist at much greater distances from the
NRF, with Idaho Falis (1980 population - 39,590} located
approximately 50 miles to the east of INEL, Blackfoot
(1990 population - 10,065) located approximately

2 - am s

located 25 miles to the west of INEL.

For each paossible pathway, the location of the highest
reasonable individual exposure (referred to as "significant
exposure point") will be determined. Assessments for
future impacts will not be limited to existing populations.
Projections will address future residential and agricuttural
uses. At each significant exposure point, long-term
exposures will be determined.

Identification of Exposure Pathways

The sources of contamination and the mechanisms and
pathways of transport were discussed previously in
Sections 3.4.2.1 and 3.4.2.2. This section of the report
will reiterate the previous findings and discuss portions
specific to the risk assessment process. Figure 3-1
shows the relationship between various contaminant
sources and transport processes, as well as exposure
routes. Receptors are addressed in Section 3.4.2.3. ifit
is determined during the Rl that sources or processes
other than those shown in Figure 3-1 are important, they
will be included in the final risk assessment. All
potentially complete pathways will be evaluated for risk to
human health and the environment.

In addition to the determination of potentially exposed
populations, the probable exposure routes for each
exposure point will be determined. For the NRF IWD
sysiem, the polentially signiticant exposure media include
air, ground water, direct contact with soil,
bicaccumulation through the food chain, and surface
water.
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Quantification of Exposure

Once the suite of contaminants has been determined for
the IWD, constituent concentrations zt receptor points will
be determined. In order to accomplish this, the
reasonable maximum exposure (RME) will be defined to
narrow the receptor location scope. The RME defines
both the type of human receptor (i.e., resident, worker,
etc.), as well as the location of the receptors for expected
present and future uses.

Because the temporal or spatial range may not extend to
the location of the receptors, it may be necessary to
supplement actual field data with data derived from fate
and transport equations and models. Much of the data
collection and analysis work defined in the FSP was
included specifically to support fate and transport models
as discussed in this work plan. Statistical analysis of
monitoring data will include calculation of mean
concentrations with standard deviations and using the
"Student’s” t test for comparison to background
concentrations to establish confidence intervals for the
rnaximum contaminant concentration. Non-detected
compounds will be treated as being one half of the
minimum detection level listed for that set of data and
analysis. All statistical methods and exposure calculation
methods have not yet been determined and will be
identified and explained in the final report.

Estimation of Exposure Point Concentrations

The contaminant concentrations at the exposure points
for the various exposure scenarios will be determined by
the use of mathematical models. Airborne ground water
exposure pathways will be modeled using EPA and

IMvy approveu modeils which will be selected based on
data collected during the Rl process.

Many parameters are required to estimate the fate and
frnnennﬁ of tha contaminants, Site-specific nnrnmnfnrc

LE=2 S8 1] AT e ey

such as soil porosity, organic carbon content particle
size, Cation Exchange Capacity (CEC), transmissivity,
and hydraulic conductivity must be determined for the
particular setting. This site-specific information will be
gathered during the sampling and analysis portion of the
RI.

Contaminant-specific properties such as solubility

umanua;waler paﬂIlIOﬂ coemmem and soil SOFpIIOH
coefficient can be found by one of three methods;
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analytical methods, literature search, or estimation
methods using available data. For most chemicals ir
use today, sufficient experimental data have been
gathered, making it unnecessary to resort to costly
analytical methods to determine chemical-specific
properties. For those chemicals that may not have the
experimental data availabie for a particular property,
sufficient data usually exists to estimate the required
property. The primary method that will be used in this
RI/FS effort will be a literature search.,

The sources that will be used include, but are not limited
to:

Tommml, [ =t PP U ISR TR | R
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Probability Hazard Sites at INEL - EG&G

- Track 2 Sites: Guidance for Assessing Low
Probability Hazard Sites at INEL - EG&G

- EPA Standard Default Exposure Parameters

- CRC Chemistry and Physics Handbook

- Other EPA promulgated documents that contain
parameters of interest.

- Trade journals and other trade books

- Scientific journals and published data

Potential modeils that are being considered for use in
modeling the ground water include GWSCREEN, written
and published by EG&G for INEL appilication,
MODFLOW, and MODPATH. Section 4.4.5 of the Work
Plan and Section 3.6 of the FSP discuss potential ground
water modeling efforts.

Estimation of Chemical Intakes

Chemical intakes must be estimated to assess the risk
posed by exposing an individual or population to
contaminants. Intakes will be different, depending on the
definition of the RME. As discussed previously, the
definition of the RME includes a description of the
receptors {resident, worker, etc.) and their locations. The
intake gquantities for each pathway depend on the
specifications for the RME. Chemical intakes will be
calculated based on Region 10 Supplemental Guidance
to Risk Assessment for Superfund - Standard Exposure
Default Parameters. This guidance (EPA, 1991a) will be
used for standard inputs (e.g., body weight, breathing
rates, soil ingestion, exposure durations, averaging times,
etc.) with madifications due to site-specific considerations
(considered as sensitivity cases to the default EPA
inputs). Site specific calcuiations will then be compared
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with results using standard EPA exposure assumgptions.
Office of Solid Waste and Emergency Response
(OSWERY) Directive 9285.6-03 (EPA, 1991b) will also be
consulted for guidance on default exposure assumptions
for many paihways and receptors.

As discussed in Section 3.4.2 (CSM}, the pathways of
concern are ground water, wind, direct contact,
bicaccumulation in the food chain, and surface water.

Tha ~rhamicral intalra 1iead in tha relr aecacemant will ha a
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combination of intakes through each of these pathways,
as appropriate. The ground water pathway intakes, for
example, will include inhalation and dermal contact due
to residential use (i.e., showers as well as ingestion from
drinking water). Total intake will be a summary of the
intakes due to each exposure pathway applicable to a
specified receptor. Intakes for each receptor will aiso be
determined for subchronic and chronic exposure times
as specified in the Human Heaith Evaluation Manual
(HHEM) and EPA Region 10 supplemental guidance.
The resulting intakes defined as subchronic daily intake
and chronic daily intake will be established. Finally, by
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pathway, the total daily intake from ingestion and
inhalation will be found for each intake duration.

3.4.4 Toxicity Assessment

Toxicity assessment summarizes the toxicity information for a chemical
and is conducted prior to the risk characterization process. Toxicity
information and the exposure assessment results are used to
characterize risks. The toxicity information consists of values that
describe the degree of toxicity of a chemical. EPA guidance will be
used for toxicity data (EPA, 1991b; and Integrated Risk Information
System - iF!IS) For chemicals not listed in EPA guidance toxicity
information is also available through the Environmental Criteria and
Assessment Office of EPA. This office will be contacted if insufficient

information exists in EPA's guidance documents or data bases.

Three parametars are used for the evaluation of nonradioactive toxicity:

- Verified (or non-verified, if necessary) subchronic reference doses
{RFDs)

- Verified (or non-verified, if necessary) chronic RFDs

- Slope factors (for carcinogenic effects)
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3.4.5 Risk Characterlzation

i

=)

The final step in the overall risk assessment process will be to combine
the information obtained from the chemical intake and toxicity steps to
arrive at a quantified risk. This risk assessment step is concerned with
two types or components of risk; chemical non-carcinogenic and
chemical carcinogenic. The first component, chemical non-
carcinogsnic risk, uses exposure information in conjunction with
subchronic and chronic toxicity data to determine non-carcinogenic
effects typically associated with short-term high-exposure conditions
and longer-term exposures. The second component, on the other
hand, uses long-term (chronic} exposures to determine carcinogenic
risks associated with chemicals.

1o arrive at a single vaiug for gach carcinogenic and non-carcinogenic
risk present at the site, it will be necessary to combine the risks
associated with multiple chemicals.

Uncertainties

Uncertainties associated with risk assessment procedures will be
investigated. Many uncertainties exist in the determination of factors
reiated to risk, such as toxicity values, cancer incidence rates, and
exposure scenarios. Uncertainties will be discussed qualitatively in the
risk assessment reports as suggested in the HHEM. Parametric
sensitivity analyses will also be conducted to quantitatively illustrate the
impacts of the uncertainties in inputs to the models.
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4.0 WORK PLAN RATIONALE

4.1

Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements
which specify the overall quality of data required to suppaort the various
remedial action response activities (RI, FS, risk assessments, and preliminary
design). They vary based on site conditions and data uses; therefore, it is
undesirable to estabiish uniform DQOs for all RI/FS work. The DQOs are
established as part of project scoping and planning.

DQOs should be specified for each data collection activity associated with the
remedial investigation. Most of these activities will take place during the R,
including the collection of supplementai data for the FS, such as treatability
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process, new DQOs are developed. in fact, the establishment of DQOs is an
interactive and iterative process, whereby all DQOs are continually reviewed
and reevaluated during the remedial process. All investigation activities should
be conducted and documented in a manner that ensures sufficient data of
known and acceptable quality are collected to support sound, defensible
decisions governing remedial action selection.

DQOs are usually formulated in stages. During stage one, existing information
on the site is formulated into a CSM. The CSM is presented in Section 3.4.2.
Stage two further identifies data uses and data needs and is presented in
Sections 4.1.1 and 4.1.2. Stage three presents the actual design of the field
investigation. This information is summarized in Section 4.1.3.

4.1.1 Identification of Data Uses and Data Types
Data use categories for the IWD include the following:

. Site Characterization (SC): Data are used to determine the
nature and extent of contamination and site conditions. This
use is usually very data intensive. The goal is to maximize the
quality, including complsteness of the data, while minimizing the
collection of superfluous data.

- Risk Assessment (RA): Data are used to evaluate the threat
posed by the site to human health and the environment. This
task tends to require data of the highest quaiity, and often of the
lowest detection limits.

- Fate and Transport Modeling (FT): Data from the RI/FS process

sill b A+
will be used to assess the migration of contaminants through th

pathways presented in the CSM (Section 3.4.2).

- Evaluation of Alternatives (EA): Data are used to evaluate
various remedial technologies and alternatives for site
remediation. The data must be good enough to distinguish
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between different alternatives, to evaluate the iikely effectiveness
of the aiternatives, and to cost the aiternatives for comparison
purposes.

- Engineering Design of Alternatives (ED): Data from the RI/FS

can ho used tn davelon r‘nnr\nnhm! and actual remedial dasions
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Although that task is beyond the scope of the current work plan,
collection of data useful to that task should be considered
throughout the RI/FS process, especially if the data can be
collected for significantly less cost during the RI/FS.

- Health and Safety (HS): Monitoring data from the fieid during
RI/FS data collection activities is used to establish and assure
compliance with a level of protection necessary for on-site
contractors. Since these coniraciors often have a high potentiai
for directly contacting contaminants during the investigation, it is
critical that the health and safety of their environment be

~ monitored.

Data Quality Needs

The data needs for this RI/FS project have been established based on
the review of existing data, evaluation of the CSM, and a preliminary
risk evaluation. Table 4-1 lists the needed data by data type and
identifies the data uses, data quality levels and data collection methods.
The selection of the data quality levels was based on two primary
considerations: the use of the data, and the PRACs, or, when the
PRAQOs are unavailable, EPA risk-based numbers for drinking water and
soil ingestion for the chemicals of potential concern.

Stage Three DQOs

Stage three DQOs are embodied in the attached SAP, which includes
the FSP, the QAPjP, and the DMP. The FSP guides the guality of the
field sampling, the QAPjP speciiies Precision, Accuracy,
Representiveness, Compieteness, and Comparability (PARCC)
parameters to ensure the quality of analysis, and the DMP describes
the procedures necessary to document that data are of known and
acceptable guality.
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Table 4-1 Summary of RI/FS Data Needs
Data Type Data Uss Data Quaiity Level Data Collaction Method

Soil sermples for phyaical properties RA, FT [L]] SiA
Sadimant samoling for phusizal properties RA FT 1] S/A
Ground water alevations FT 1] Fi
Scil ssmples for contamination RA, EA, SC, HS, ED v S/A - CLP
Ground water fisld parameters {pH, FT 1 Fl
iemperaiure, conduciiviiy]
Ground weater gecchemistry sampling RA, FT m SiA
Ground water sampiing for contaminsnts HS, SC, RA, FT v S/A - CLP
Topography survey data FT It Fl
Dernegraphic and lend use RA NA L3S
Clhimatic data FT NA LS
Water supply data RA, FT t Fl
Air sampling HS 1 Ft
Geophysical invastigations HA FT 1} Fl S/A
Stream infiltration study RA, FY, ED NA, Flume
Modaiing FT na BiA-CLP

CLP - Contract Laboratory Program Format
EA - Evaluation of Alternatives

ED - Enginaering Degian of Altarnatives

Fl - Field instrument

FT - Fate and Transport

HS - Mealth and Safety

LS - Literature Search

NA - Not Applicable

RA - Rigk Assessment

S/A - Sampling and Analysis
SC - Site Characterization

4.2  Field Sampling Plan Approach

The objectives of this Work Plan are to collect, analyze, validate, and evaluate
the data necessary to perform the Baseline Risk Assessment, and to evaluate
the potential Remedial Action Alternatives discussed in Section 3.2. Based on
existing data, a preliminary risk evaiuation has been conducted to identify the
primary contaminants of concern associated with the IWD. This preliminary
evaluation used the CSM discussed in Section 3.4.2, and identified the data

that needs to be collected during the Rl process.

The FSP (Part A of Appendix B), describes the technical approach and
specifies sampiing methods and procedures that will be used in completing
field investigation tasks at the IWD. The FSP’s objective is to assure that all R!
field methods and procedures are appropriate, consistent, and reliable.
Appropriate, consistent, and reliable methods generate data of known and
acceptable quality which are suitable for use in the Baseline Risk Assessment
and FS. The FSP presents a detailed discussion of field investigation activities,
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including near surface soil and sediment sampling and chemical analyses,
drilling and subsurface soil and bedrock sampling and physical property
measurements, soil chemical analyses, ground water sampling and chemical
analyses, ground water level monitoring, and surface water sampling and
chemical analyses. This FSP is subdivided into two plans that best describe
the scope of work for each area of concern; the Near surface Soil and
Sediment Sampling Plan, and Hydrogeological Investigation Plan.

As discussed in Sections 2.4 through 2.8, several investigation projects have
heen conducted at the IWD. The data collected during these investigations

have not been validated in accordance with EPA or NHF procedures. The
existing data will be validated if adequate documentation of method numbers
and detection limits can be located that will allow for validation of this existing
data. The useability of the existing data for the RI/FS report is questionable at
this time; however, all existing data was used in developing this work plan and
the specific FSP details. The questionable value of the data from previous
investigations is part of the reason that additional data will be coilected.

The near suriace and sediment sampiing poriion of the FSP has been
designed to collect enough data to characterize the ditch sediments and
dredge piles, and to determine the useability of the existing data. Any
validated existing data will be compared to the data coliected during the Rl
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process. Sedlment sample locations noted where existing data high
concentrations of chromium wiil be resampied to identity trends in contaminant
concentrations through time.

The preliminary risk evaluations have also identified a substantial data gap in
the area of contaminant fate and transport information. In particular, the
hydrogeology beneath the IWD and the current spread of contaminants are not
adequately understood. The characteristics of the alluvium will have a major
effect on the absorption of contaminants and their abiiity to migrate to the
ground water. The hydrogeologic investigation portion of the FSP has been
designed to collect data to understand the hydrogeology and geology of the

WD and surrounding area. This data will also support potential ground water
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to collect sampiles to identify the current spread of contaminants {o the
alluvium surrounding the IWD.

Surface and Sediment Sampling Rationale
4.3.1 Sediment Sampling

All of the water discharged from NRF operations into the IWD enters
through a single culvert at the outfall. The IWD outfail is located just
north of the northwest corner of the NRF perimeter fence, and extends
approximately 3.2 miles to the northeast. The wetted portion of the

~ IWD varies with NRF operational activities. Currently, water ends at
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normally ended at 1.6 miles, and extended to 1.8 miles durmg high
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discharge evclutions. In general, depth of water (hydrostatic pressure)

. decreases as the distance from the outfall increases. This factor, and
therefore infiltration rate, would tend to resuit in decreasing contaminant
concentration with increasing distance from the outfall. However, other
factors such as soil physical properties and vegetation density may
affect contaminant concentration ievels in the sediment.

Based on the assumption that contaminant concentration decreases
with distance, a tiered sampling approach will be used such that the

H i i H £ i a1l
frequency of sampling will decrease with distance from the outfall.

However, to investigate the effects of other factors, the Field Sampling
Plan includes an infiltration study, soil physical proparty analysis, and
targeted sampling in addition to the tiered sampling.

For the tiered sampling, the 0.6 mile marker was used as the cutoff
point for the first segment due to a visible change in the IWD vegetation
and algae growth at this point. The remaining historically wetted
portion of the IWD has been divided in half, resuiting in three equal
segments of 0.6 miles each. The fourth segment is the dry portion of
the IWD from 1.8 to 3.2 miles. These tiers will be sampledona »
progressively larger sampling interval. The samples will be collected in
a staggered pattem moving from the center of the channel to the right
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annel, and then to the leift of
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of the char wnel, back to the center of the ¢
the channel.

For the targeted sampling, existing data (discussed in Sections 2.4
through 2.8) will be reviewed and evaluated to identify previous sample
locations which had high analytical results. New samples will be taken
as close as possible to the oid sample locations at 0, 0.6, 1.4, and 1.6
miles from the outfall. These iocations had the highest total chromium
concentrations with values up to 1,270 ppm above background.
Appendix B Part A, Field Sampling Plan Figures 2-2 through 2-4 show
the targeted sample locations. This will be accomplished by adding
four sample locations to those in the systematic staggered pattern
discussed above.

Existing data on water infiltration from the IWD is unreliable, but does
suggest that there are some areas of the IWD with higher infiltration
rates than other areas. It is unknown whether this is a linear function of

the distance, or a step function. The infiltration study discussed in
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Section 4.4.3.3 will help assess this issue. Both linear and step-wise
infiltration hypotheses support the FSP scheme of assessing the IWD
sediment contaminant concentration in segments.

- The existing data presented in Sections 2.5 thru 2.8 also show that the
contaminant levels decrease with increasing depth below the IWD
bottom. Therefore, the sediment sampling will concentrate on the first
12 inches of sediments. The geological investigation discussed in
Section 4.4.3 includes the coilection of samples from deeper soils.
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The suite of analyses that have been identified for the near surface and
sediment sampling has been based on the contaminants identified in
the existing data. Silver and chromium have been consistently
identified at sampiing locations throughout the IWD and dredge piles.
Additionally, lead, mercury, and some trace organic compounds have
been identified, but not as consistently nor in the concentrations found
for silver and chromium. The metails listed above and some organic
compounds are also known or suspected process releases based on
process and operational knowledge. The samples will be analyzed for
Total Metals, and TCL VOC and SVOC using exhibit D of CLP SOW
OLM 01.0 (inorganics and organics respectively}, and specific
background indicator metals as listed in the FSP. As required in the
SOW of the CLP, TICS of the VOC and SVOC will be compared to a
library search. These compounds will be used to correlate sampie
resulls with background samples coliected. Total Petroleum
Hydrocarbons will also be in the analysis suite due to known trace
releases of oil.

Dredage Pile Samnpling
The same philosophy was used in designing the sampling plan for the
dredge piles as that used for the IWD sediments. The intent of this
sampling effort is to provide the necessary data to support the Baseline
Risk Assessment and to evaluate the useability of existing data. Seven
samples will be collected at the surface and analyzed for the eight
target metals identified in the FSP. These samples are necessary to
support the risk assessment work because the primary pathway for
migration from the dredge piles is through wind dispersion. No
analysis will be performed for VOCs on these surface samples since the
dredge piles have been exposed to volatilization for at least 12 years.

Samples will be taken from 51 locations at a depth in the dredge piles
approximating the middle. A second set of samples will be taken from
the undisturbed soil beneath the dredge pile at the same locations.
Both sets of samples will be analyzed for the identified metals. In
addition, 25 percent of these locations will have samples coliected at
both depths and analyzed for VOCs. These sampies will provide data
to characterize the dredge piles and to support the risk assessment of
the proposed NRF plan to perform dredging and to groom the banks of
the IWD for vegetation control.

Wind Dispersion of Contaminants
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assessed as part of the Baseline Risk Assessment. The extent to which
the contaminants have been deposited in various jocations around the
IWD will be an issue in this assessment. This work pian does not
include the collection of samples around the IWD for the sole purpose
of evaluating wind dispersion. If the baseline Risk Assessment wind
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dispersion mcdeling and dredge pile sampling indicate that
contaminant dispersion poses a significant risk, then additional samples
will be collected to evaluate this pathway mare full 'n 3 sacond round
of sampling. !f the risk associated with the dredge piles as the current
conditions exist is not considered significant, no additional surface

amewnrnlms vasn 1| el

SAMHES Wiir be coliected.
4.3.4 Background Sampling

Background sampling will also be performed to assist in the evaluation
of the risk calculations. The background data accumulated will be used
in conjunction with existing background data and data acquired from a
literature search for other INEL background data. A tolal of 20
background sampile locations were selected based on identification of
undisturbed soils near the IWD, review of aerial photographs, wind rose
direction, location of INEL facilities, and a literature search of other
background data at the INEL. These locations may change slightly if
problems are encountered during sampiing, or if there is evidence that
they do not represent undisiurbed soil. One sampie will be coliecied
and analyzed for the selected metals identified in the FSP at each of 20
locations, and a sample will be collected for SVOC and TPH at every
fifth sample location. i SVOC and TPH analyses indicate that organic
contaminants are presant, then thea nnnmnrlatpnpqq of that ha(‘knrnlmd

location will be re-evaluated. Since most VOCS are not naturaliy
occurring compounds, no VOC analyses will be performed.

4.4 Hydrogeologicai Investigation Rationale
4.4.,1 General

Data collected to date indicates that activities associated with the
operation of prototype pianis at NRF and the subsequent discharge oi
water to the IWD may have had a minor impact on the quality of the
water of the Snake River Plain Aquifer and perched water beneath the
IWD. Refer to Section 2.8 of the Work Plan for a summary of past
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from wells NRF-6 and NRF-7 show that water from these welis contains
elevated levels of chicride, sulfate, sadium, calcium, chromium, iron,
aluminum, manganese, barium, and nickel. Levels of chromium in
wells NRF-6 and NRF-6PS-6 are approximately S0 ppb. These levels
do not exceed the MCL of 160 ppb (56 FR 3525) but are higher than
levels seen in surrounding wells. A summary of the ground water
monitoring data shows slightly elevated levels of many of these same
constituents in on-site and down gradient wells as compared to up
gradient wells {see Section 3.7.1). The full significance of these data is
not yet understood, and additional evaluation is necessary to determine
the source of these contaminants. The activities described in the work
plan are intended to gather more data about this and other
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Since the existing data doas not indicate that contaminant levels in
either the perched water or the SRPA exceed MCLs, it is not necessary
at this time to include a detailed modeling effort of the perched water
bodies or the SRPA. However, the Hydrogeological Investigation
described below has been included in this Work Plan to further assess
the current and potential impact of the IWD on both perched water
bodies and the SRPA. If the data collected indicates that there are still
significant data gaps relative to these ground water bodies, then a
ground water modeling effort may be added to the RI/FS work scope
as discussed in Section 4.4.5. The determination as to the necessity,
objectives, and application of any ground water modeling work will be
made by NRF, with review by the EPA and IDHW.

4.4.2.1 Gravimetric Survey and Borings

The purpose of the NRF gravity survey will be to more
precisely determine the topography of the basalt surface which
is underlying the surface alluvium. An interpretation of the data
gathered during the gravity survey will provide information on
the effect that the basait may have on infiltration from man-
made and natural recharge sources, as well as provide input
for the potential hydrogeologic model.

Data collected previously at NRF indicates that the surface of

the basalt may act as a semi-permeable barrier to the flow of

water infiltrating from the surface. Water reaching the basalt
could be directed down gradient to a remote location, and
then infiltrate into deeper layers. This phenomenon could have
an affect on local ground water recharge, and could be
_significant input data for ground water modeling programs. In
ground water systems where this occurs, the difficulty of
predicting contaminant transport and fate increases greatly.
Before an attempt is made to assess the influence which the
surface of the basait may have on ground water hydrauliics,
that surface must be characterized. Gravimetric data will be
collected for this purpose and verified by bore hole driiling.

All smwassirvn st hﬂﬂh

Al gravimeiers ona
location. The pnmary cause of thls phenomenon (drift) is
spring fatigue within the meter, changes in gravitational pull
due to earth tides, and the relative position of the moon and
sun. The net result of drift is that repeated readings at one
station will give a series of different gravity values. To correct
for drift, some of the gravity stations must be periodically
remeasured to produce a drift curve for the gravimeter. The
maximurn time between measurements determines the
accuracy of the resultant measurement, and should not exceed
two or three hours. A primary base station is established, and



4.4.2.2

IWD RI/FS
Work Plan
September 1992
Page 4-9

all drift corrections are referenced to this point. Secondary
base stations are also established; the purpose of the
secondary base stations is to provide a sec.dury reference
point rather than returning to the primary base station. All
secondary base stations are referenced to thie primary base
station. Figure 4-1 shows the survey locations.

The data collected are also corrected for elevation, latitude,
and the attraction of material between the station and the
reference plane. When all corrections have been made and
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value is obtained. The resuiting contour map of these values
will represent changes in gravity readings due 1o variations in
the topography of the basait, and gradual changes in gravity
due to deeper, large scale regional variations in geology.

One method to separate the Bouguer gravity anomaly into
these two separate components is to approximate the
anomalies as polynomial surfaces. it is estimated for the
purpese of this study that the regional anomaly can be
approximated by a 1st or 3rd order polynomial, and that the
anomaly due to near surface basalts can be approximated by
a 5th to 7th order polynomial. A 1st order polynomial surface
is a plane. A second order surface is displayed as a sefies of
sinusoidal waves. An n™ order surface matches every detalil in
the basalt surface. It is not possible in the scope of this RI/FS
to acquire enough data to achieve an n" order match;
however, it is estimated that a 5th to 7th order match can he
achieved using a gravity station spacing of 100 feet as shown
in Figure 4-1.

b A o P [RRRIN PR R
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To calibrate and confirm the interpretation of the gravity data,
thereby more accurately characterizing the basalt surface, 25
bore holes will be drilled to the top of bedrock. Figure 4-2 is a
crcss section which demonstrates a profile view of the surface
of the hasait. This cross section was constructed from drilling
daia gaihered during the 1587/88 Phase | Ciosure Pian
Sample Collection report and the 1991 Hydrogeologic
Investigation. As shown by the cross section, the maximum
change in elevation of this surface is approximately 40 feet,
and the distance between bedrock highs ranges from

approximately 200 feet 1o about 600 feet.
Resistivity Sounding and Profiling

The resistivity method was previously used at NRF during the
summer of 1987 in an attempt to locate perched water bodies.
The results of this work were inconclusive. At the time this
work was performed, littlte was known of the stratigraphy
beneath the IWD. Furihermore, the presence of perched water
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beneath the IWD was suspected, but nothing was known of its
depth or location.

Ten resistivity soundings were performed as part of the work
for the 1987/88 Phase | Closure Plan Sampte Collection report.

The first resistivity station was located approximately 0.6 miles

from the outfall of the IWD. Other stations were progressively
further from the outfall. All stations were located within 50 feet
of the IWD.

During the 1991 drilling operations, perched water was found
at approximately 0.1 miles and 0.4 miles from the outfall.
Perched water was encountered in well PS-9, 500 feet from the
IWD. Perched water was also encountered 150 feet away from
the IWD in well PS-6. Because no resistivity soundings were
performed before 0.6 miles, and since no exploration occurred
beyond the immediate confines of the IWD, it is possible that
otherwise inconclusive results may have been more successful

loadonmdivese Ha
in detecting the presence of perched water. Because most of

the resistivity work was performed adjacent to the iWD, water
infiltrating from the IWD could have interfered with the reading,
masking the detection of perched water.

Since 1987, additional information pertaining to the geology
beneath the IWD has been gathered (see Sections 2.4 through
2.8). This information shows that the area in the vicinity of the
IWD is underlain by several basalt flows with a total thickness
of approximately 85 feet. These flows are underlain by a red
colored sedimentary interbed (red bed). This red bed is
associated with, but is not the cause of perched water. The
red bed is very porous, and acts as a water storage unit in
which water accumulates. The basalt underlying the red bed |
semi-impermeable in some locations, and is the layer which
causes the formation of perched water bodies. The apparent
thicknesses of the perched water bodies referenced above
range from about four feet in weil PS-1 to about 20 feet in wells
PS-5 and PS-9. Neither the true thicknesses of the perched
water bodies, nor their exact boundaries are known.

1=
W



pUD uoped0T uopels AeAIng duewnARIY |- 9unbid

% -Buipees JHUHAEHD (0 UONESI0T - BOuRLY ANARID

w “UONOUSIEIM BUR 0 Julod

[{3] - ‘POSININGRI 838 SIUSLIRINEEEW N0 JO} SUCHISLIOD
C 0

m.r_....l U0 - HUP yomAA O] BUCHEDO| BYL SIUIDE S3USIIOI SIRIDIULIIILY] - HONEIG Biag Ampuosesg
-u L

m R m ~r Juiod Byl OF PEOUDIEJNI B1R SUGNIELIOD LD {E PUS SUOARE 45V Ampuoses

0 .rK- ..n.u._. “- e 'sesodind LsMINIEeU! YWD oy lUGd s3ueioje) ol oy} - vonny; eseg Arung
280w
=Z320a

-~

SL9 = .1 WIS




Vartical Exageration = 6X

NE

&

£

go
—
= 0]
<

N
ﬁ\ ~Top of Basalt

St

INDUSTRIAL
WASTE DITCH

VAAIN . C A
S‘.lw“

- o \‘ ‘ - ”‘ ]
] ,l /RN RN e

WD RI/FS
Work Plan
September
Page 4-12




WD RI/FS
Work Plan
September 1992
Page 4-13

Although the 1987 resistivity study failed to identify the location
of any perched water zones, the chances that the proposed
resistivity study will be successiul have increased because of
the discovery of perched water during the 1881 driliing
activities. A more detailed description of hcw the resistivity
survey will be performed is presented in the Section 3.3.2 of
the FSP and SOP-10-14,

4.4.3 Geoloagicai and Hydrological Investigation

A A
..

During wet periods, a large amount of water infiltrates into the
subsurface through the gravels surrounding the IWD. itis
imporiant to know how this recharge interacts with water in the
IWD. The surface of the basalt is often intrinsically
impermeable, or fractures are filled with a thin layer of clay
which causes basalt to act as though it were impermeable.
Either situation promotes the perching of water. It is possible
that the surface of the basait may redirect the flow of water
away from or towards the iWD,

In the past, water being discharged to the IWD contained low
concenirations of heavy meiais and other coniaminanis.

Some of these contaminants were metabolized by aigae and
plants living in the WD, Some of the contaminants were
"locked” into the sediments of the IWD channel by the
nrocesses of adsorption, chelation, cation exchange, and
anion exchange. Those contaminants not retained by the
mechanisms described above migrated into deeper strata.
The ability of these contaminants to migrate depends on many
factors, including mineralogy, particle size, ambient
temperature, soil moisture tension, pH, Eh, and activity of the
ions involved (Fetter, 1988). Some contaminants migrate
through subsurface gravels over greater distances, and at
higher rates than other contaminants. This process of
differentiai migration is expected to cause contaminants
released into the subsurface from channel sediments and other
sources to form zones around the bottom of the IWD channeil
as illustrated by Figure 4-3. Those contaminants which
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channel, and those contaminants which possess a higher
migration potential will form zones at increasing distances from
the IWD.
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PROPOSED BOREHOLE LOCATIONS
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There are many factors which affect the mobility of metal ions
in soii. These inciude vaience of the ion, the ionic radius, and
the physical characteristic of soil. The size ui the potential
contaminant zones cannot be determined until the physicai
properties of the soil beneath the IWD are determined. For
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assess the degree of zonation.

Four series of seven boreholes will be drilled in lines
perpendicular to the IWD. The proposed locations of these
fines have been selected based upon current hydrogeoclogical
information and to maximize the retrievai of information for
comparison purposes.

One line will be placed at the outfali of the ditch. 1t is expected
that the highest levels of contaminants will occur near the
outfall. Data from the other lines can be compared to data
from this line as a measure of the change in contaminant
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between 1.2 and 1.8 miles from the outfall. This is the
approximate distance at which year-round water ends in the
IWD. Data from this line wiil be used for a beginning and end
comparison. Bevond this point, potential contaminant levels
are expected to decline rapidly because of the decreased
volume of water which infiltrated through the IWD channel.
One line will be placed near 0.6 miles from the outfall. This
location correlates to the distance where the occurrence of
algae ends. Uptake of heavy metal by algae is a significant
process and could affect the concentrations of potential
contaminants in the sediments. The last line will be placed at
approximately 0.4 miles from the outfall. This location
corresponds {0 a suspecied high iniiliration zone; the ieveis of
contaminants at this location are anticipated to be higher than
surrounding zones with lesser volumes of water infiitration.
Additional lines may be placed at locations along the IWD
channel which exhibit high infiltration rates: these are axpected
to overlie portions of the subsurface wh:ch exhibit high
concentrations of contaminants.

Samples will be collected and analyzed for Total and TCLP
Metals. Total Metals samples will be collected to assess the
degree to which contamination is present in the subsurface.
TCLP Metals analysis will be performed when certain 'trigger’
levels are exceeded during the Total Metals analyses. The
TCLP Metais anaiysis wiii be used in evaiuating remediai action
alternatives. Performing the TCLLP analyses at this time will

save money by minimizing the need for future borings.
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Metals will be prepared by sieving, and others will be prepared
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Some of the sampies to be analyzed for both Total and TCLP
Metals will be prepared by sieving, and others will be prepared
by rinsing with dilute nitric acid. It is anticipated that most
contaminants will be bound to the finer portion of the ailuvial
sediments.

Analysis results of bulk sampies would underestimate the
concentration of contaminants contained in the fines of the
sample. Sieving some samples prior to analysis will reduce or
eliminate this bias in determining levels of contaminants.
These results will then be compared to unsieved samples
collected over the same zone to determine a more accurate
measure of contaminant concentrations. Analysis of gravel
rinsate will also be a measure of the assumption that most
contaminants are in the finer portion of the alluvial sediments,
and will add a third data peint for a more accurate measure of
contaminant concentrations in the alluvium. Performing this
analysis at this time will save money by minimizing additional
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oorings should significant contamination be found.
Perched Water Exploration

As a result of the 1991 drilling program, perched water was
encountered at two locations, and a total of five piezometer
wells were completed. A large amount of piezometric data has
been collected from these wells; however, the lateral
boundaries of these perched water bodies are not presently
known. Similarly, the geological mechanisms which caused
the perched water bodies to form are not fully understood, nor
is it known whether these two water bodies are the only two
which are present beneath the IWD.

The mechanisms which cause water to form perched bodies,
and how these perched water bodies interact with recharge
water, natural precipitation, and the IWD must be determined.
The approximate size and the shape of these perched bodies
must al$o be known. There are several reasons why the
above information is important.

First, it is possible that these perched water bodies are
irregular in shape, and that they possess "arms” which drain
water away from the main body of perched water. It is not
important to know exactly where the boundaries of perched
water bodies lie, but it is important to know with a fair degree
of certainty that water is not being directed away from the main
perched water body.
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Secondly, initiai results of analyses of water samples collected
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are present at half of the MCL. Lack of gc=d guality historical
data prevents NRF from assuming that the present leveis of
chromium in these wells represent maximum histaorical or
future levels. The quality of the perched water in the two
identified locations cannot be assumed to be an accurate
representation of the quality of all perched water that may be
present beneath the IWD.

Finally, data on recharge is an essential input parameter for
any potential ground water flow modeling. The two
components of recharge that are of greatest concern are
volume and location. To understand these parameters the
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defined.

Up to five wells will be drilled to provide information on the
nerched water bodies. The exact location and number of wells
will be determined based on the results of the resistivity
measurements (see Section 4.4.2.2), and will be approved by
IDHW and EPA. if perched water is encountered, a sample will
be collected and analyzed for Total Metals and Organics
before any well compietion work is done. These samples wiil
provide data of the effects that driliing the well had on perched
ground water quality. When the well is completed and
developed, ancther sample wiil be collected for Total Metals
and Qrganics anaiysis. These sampies wiii provide
comparison information to the samples colliected during
drilling, and a more accurate portrayal of the true perched
water quality.

Stream Infiltration Study

The IWD's ability to transport contaminants is determined by
the volume of water flowing within the IWD channel. Increased
flow into the IWD causes larger volumes of water to infiltrate
through the bottom of the IWD. The highest probability for the
occurrence of significant levels of contaminants occurs at
these high infiltration locations. High infiltration zones are aiso
zones of high recharge to the underiying perched water bodies
and the regional aquifer. Recharge is an essential input
parameter for any ground water flow model.
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infiltration study will be performed. An infiltration study of
similar nature was performed in 1988. During this study,
measurements were taken at nine locations. The resulis of the
infiltration study showed an increase in flow volume in the WD
over the first 0.4 miles. Over the next 0.6 miles, the stream

)>
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flow volume decreased. At a distance of 1.35 miles from the
outfall, the flow volume increased to a maximum, then declined
again. This type of behavior is inconsistent with expected
geologic norms, and supports the conclusion that the data
from the infiltration study are in error.

To predict the stress on the ground water system caused by
recharge, a water budget for the IWD must be determined.
The volume of water entering the IWD must be measured.
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culvert. The volume of discharge from this culvert varies
depending on the weather, time of day, and prototype plant
operation levels. A flume will be constructed to measure the
volume of water entering the IWD over an extended pericd.

4.4.4 Geochemical Analyses

Perched water found in NRF wells PS-1, PS-5, PS-6, PS-7 and PS-9,
water from the sewage lagoons and the sewage lagoon piezometer
well, and water from the IWD will be sampied. Results from the
analyses of these samples will be compared with each other to
determine the source of water present in the NRF-6PS-1, PS-5, PS-6,
PS-7, and PS-9 wells. Data gathered from the analyses of the water will
provide valuable information about the hydrogeologic characteristics of
the lithology beneath the IWD. This information will also provide data
on the geochemical properties of the strata beneath the IWD, and will
aid in determining the effect that precipitation has on the geochemistry
of the perched water hodies. Analyses of the perched water will
determine if contamination is present, and provide input data for
potential hydrogeoclogic modeling work. Section 3.9 of the FSP
discusses the specific parameters which will be tested. Analysis resuits
of previous water sampling is presented in Section 2.8.5 of the Work
Plan.

The sample locations along the IWD correspond to areas of the IWD
channel with the highest potential of being a source of waiter o the
perched water bodies located beneath wells NRF-6PS-1, PS-5, PS-6
and PS-7 {See Figure 4-4). This sampling program assumes that there
are segments along the IWD which allow water to infiltrate at a higher
rate than other segments. The locations of these high infiltration zones
are unknown, if they exist at all. Data coliected while drilling wells PS-1
through PS-15 during the summer of 1991 indicates that the perched
water bodies beneath the IWD cover an area of approximately 100 by
100 yards. The spacing between sample location along the IWD is
based on these observations.

Several pairs of duplicate samples will be collected from the piezometer
wells. One sample will be filtered and the other one not. This will be
done to determine to what extent the suspended sediment portion of
the sample adds to the overall level of contamination. Refer to
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Section 3.9 of the FSP for more details of the specific analyses to be
performed, their location and timing.

Hydrogeologicai Modeling
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hydrogeologic modeling effort at this time, data ollected during the
RI/FS process may identify additional data gaps or specific
informational needs (such as fate and transport assessment) that can
be provided by hydrogeotogic modeling. If this situation oceurs, NRF
will define the objectives of the modeling work such that the identified
data gaps and information needs are satisfied.

This section has been included in the Work Plan in anticipation of future
potential modeling efforts. NRF will continue working with the EPA and
IDHW to assess the needs for hydrogeclogic modeling. The decision
to model and the model selection criteria will be made by NRF with
review by EPA and IDHW.

Sections 4.4.5.1 through 4.4.5.6 provide a description of the information
required for an effective hydrogeologic modeling effort. These sections
also include a discussion of those data that will be collected during the
RI/FS that will be used to support the modeling effort should it become
necessary. The conceptual physical hydrogeologic model that has
been deveioped for the IWD is discussed in Section 2.2.3.9. This
conceptual mode! will be used to approximate and simplify the highly
complex geology found beneath NRF. Any modeling performed as part
of this RI/FS will also be used in the completion of the NRF site
comprehensive RI/FS.

4.4.5.1 Recharge

The NRF IWD has been in operation for over 30 years, and has
been the primary discharge site for non-sewage liquid industrial
waste. Discharge to the IWD ranges from 150 to 300 gallons
per minute (gom}, or approximately 120 million gallons
annually. Since the IWD, for the most part, is built on an
ailuvial plain which exhibits widely varying degrees of
permeability depending on location; and since in some
locations, the IWD directly overlies highly permeable basalt,
infiltration rates through the IWD channel probably vary greatly.
As discussed in Section 4.4.3.3, an infiltration study will be
performed as part of the RI/FS. This study will identify
locations along the IWD which exhibit high infiltration rates.

In addition to the IWD, the sewage lagoon is also an aquifer
recharge source that will be considered. NRF discharges its
sewage and a smail amount of storm water into evaporative
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full all year, and the other lagoon is used for overflow in the
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spring and early summer. An estimated 12 to 13 million
galions of water infiltrate through the bottom of the sewage
lagoons annually. This estimate is based iy current discharge
rates and estimates of evaporation rates.

in addition to recharge from the IWD and the sewage iagoons,
infiltration from precipitation is also a source of recharge to the
aquifer. NRF lies on the north central edge of the eastern
Snake River Plain (SRP). The SRP possesses a semi-arid
climate with NRF receiving approximately 8.4 inches of

precipitation annualily. Warm temperatures, and short duration,
low volume precipitation events minimize the amount ot
moaisture infiitrating through the surface, and eventually
reaching the Snake River Plain Aquifer (SRPA) between the
months of June and September. However, occasional heavy
precipitation and snow meilt in the spring also contribute to
aquifer recharge.

Discharge

Water leaves the SRPA from several sources. At NRF, water is
extracted through four production wells. This water is used for

: : . o
plant cooling water, drinking water, and other domestic and

industrial uses. A large amount of water extracted by the wells
is returned to the aquifer via the IWD and the sewage lagoons.
Only water which evaporates or transpires prior to infiltration
(including evaporation through the cooling towers), or that
which is consumed is not returned to the aquifer.

Evaporation rates for NRF have been estimated to be between
36 and 40 inches per year. Transpiration accounts for an
additional 6 10 9 inches per year. Estimates for evaporation
may be high because these figures assume a fully and
constantly saturated surface. These figures suggest that
approximately 2.1 million gallons of water are lost through

g )
evapotranspiration from the IWD annually.

Top of Basalt Contours

As part of the hydrogeologic investigation, a contour map of
the top of basalt in the vicinity of the IWD will be constructed.
Elevation points on top of the basalt will be estimated using
gravimetric data. The interpretation of the gravimetric data will
be confirmed by 25 boreholes drilled to the top of basait.
Additionai discussion of the gravimetric survey and the 25
alluvium boreholes is contained in sections 4.4.2.1 and 4.4.3.1.
It is important to characterize the top of basalt for several
reasons During past investigations perched water has been
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of high recharge. If the surface of the basalt is inclined at that
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location, the water will run downhill and collect in
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topographlcally low portions of the basalt. This situation
provides recharge to the aquifer at a location different from
what would be expected, assuming only vertical migration.
Knowing the contours of the top of basalt will provide insight
into the possible interactions between natural and man-
induced infiltration. Since recharge is an important input for
computer models, as much data as practical must be
obtained.

Plezometric Data

NRF is currently collecting water level data from approximately
14 pnnrhu wells. Thesa data have been compiled by NRF
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through 1991, and head distribution and flow direction maps
have been constructed (Section 2.2.3.7). These maps show
that water flow direction in the viginity of NRF have changed
over time. In general, water in the SRPA flows from northeast
to southwest, but locally, the flow direction varies in response
to local and regional recharge events.

Water Level Monitoring in Piezometer Wells

Digital water level data loggers along with pressure transducers
have been installed in NRF wells PS-1, PS-5, PS-6, PS-7 and
PS-9. These data loggers will be used to coilect long term
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during the summer of 1991. The information coilected by
these data loggers will be used to interpret the effects that
seasonal variations in precipitation have on the perched water
bodies. These data will alsc be used to determine whether the
water observed in the various wells is hydraulicaily connected,
and will be used as input into the hydrogeologic model.

At present two 'apparent’ perched water zones are known 1o
be present beneath the IWD. One zone is located beneath
wells NRF-6PS-1, 5, 7, and 9 and the other is located beneath
NRF-6PS-6. These zones are termed 'apparent’ because it is
not really known if water present in the various wells is from
one perched water zone or several. 1t is not known if the two
zones are actually one large zone. The collection of water
level data from all the perched water wells will show how water
levels in the various wells change over time for a given
recharge event. A well-to-well comparisan of the response to
these events will be an indication of the degree of
interconnection between the wells. This knowledge will then
be used in making a general site-wide hydrogeologic
interpretation.
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4.4.5.6 Other Modeling Input Parameters

Some of the input parameters have been discussed above,
and will be collected during the RI/FS. The remaining input
parameters will be obtained from literature, or have already
been cobtained. Additional input data may be required should
modeling be done. These data may include general input
values, such as vertical and horizontal conductivity, beginning
head distribution, physical dimensions, and boundary
conditions. Cell dimensions and layer thickness will be based
on observation, and boundary conditions wili be assumed to
be a combination of constant head boundaries and no-flow
boundaries. Additional data, referred to as sources and sinks,
may be required. Sources would include water infiltration from
the IWD, sewage lagoons, precipitation and other sources.
Sinks include water extracted by the production wells and
evapotranspiration.

Other potential input parameters are listed below. Many of
these vaiues will be obtained from sources other than from
actual field measurements. These parameters are marked with
an asterisk.

Length of Source Parailel to Ground Water Flow
Width of Source Perpendicular to Ground Water Flow
Thickness of Source Zone

infiltration Rate*

Voiumetric Moisture Content in Contaminant Zone*
Volumetric Moisture Content in Unsaturated Zone*
Bulk Density in Contaminant Zene*

Sorption Coefficient in Contaminant Zone*

Bulk Density in Unsaturated Zone*

Sorption Coefficient in Unsaturated Zone*

Haif Life of Contaminant*

initial Mass of Source Volume

Molecular Weight of Contaminant

Contaminant Solubility Limit

Bulk Density in Saturated Zone*

Porosity of Saturated Zone*

Sorption Coefficient in Saturated Zone*
Longitudinal Dispersivity*

Transverse Dispersivity*

Saturated Pore Velocity*

Well Screen Mixing Thickness

Thickness of Unsaturated Zons

Receptor Data
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY TASKS

5.1

5.2

5.3

Project Objectives

The purpose of the RI/FS is to gather sufficient information to quantify the risk
to public health and the environment (Baseline Risk Assessment), and to
develop and evaluate viable remedial alternatives (Feasibility Study} at the IWD.
The objective of the Rl is o determine the nature and extent of contamination
at the site in order to support the activities of the FS. The objective of the FS
is 10 deveiop and evaluaie appropriate remedial action alternatives based on

the Rl data.
Project Scope

NRF and contractor personnel will utilize an integrated and phased approach
for the RI/FS. In this approach, the Rl and FS will be conducted concurrently,
with data collected in the Rl influencing the development of remedial
alternatives in the FS, which in turn will affect the data needs and scope of
additional phases of field investigations. During the Rl, data collection will be
conducted in phases, with the results of the Baseline Risk Assessment being a
determining factor in decisions regarding the necessity for additional phases of
investigation. The Phase | investigation will integrate existing data with
information that wiil be gathered through direct fieid investigations of the
sediment and dredge piles, targeted samples, and geophysical, geotechnical
and hydrogeologic data. The scope of this investigation includes:

These sampies will be collected in a systematic pattern to establish the
contaminant levels in the sediments and dredge piles to use in the Risk
Assessment calculations.

- Targeted Sampling and Existing Data Evaluation:
This effort will determine the useability of existing data.
- Geophysical, Geotechnical, and Hydrogeoiogic Data:

This data will be used in assessing fate and transport of the
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Phase | Field Investigation

The Phase | field investigation is divided into two parts: Near Surface and
Sediment Sampling Plan; and the Hydrogeological Sampling Plan. Samples
will be analyzed for Target Compound List (TCL) VOCs and SVOCs, Total
Petroleum Hydrocarbons (TPH) and/or selected Total Metals. Sediment and
soil samples will also be analyzed for CEC, Afterberg limits, percent moisture,
and grain size distribution to determine soil physical parameters and their
effect on contamination migration. Selected samples may also be analyzed by
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the Toxicity Characteristic Leaching Procedure (TCLP) for metals if, Total Metal
concentrations are greater than twenty times the TCLP limit. Soil pH tests may
be conducted on samples using field investigation instruments.
Data from the Phase | investigation will be qualitatively and statistically
evaluated in conjunction with existing data to determine whether a Phase |l
investigation is necessary. The rationale and scope of any Phase i

investigation will be discussed with and approved by the EPA, IDHW, and IBO
project managers prior to implementation.
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The following tasks comprise the Near Surface and Sadiment Field
Sampling Plan:

- Surface soil (0 to 12 inches) sampling for verification and site
characterization along the IWD

- Laboratory analysis of geotechnical characteristics of the
sediments, soils, and bedrock materials

5.3.2 Dredge Pile Sampling

- Collect samples in undisturbed soil beneath the dredge piles

- Analysis of samples by the contract laboratory
5.3.3 Background Sampling

The following tasks comprise the background sampling plan.

- Identify and sample 20 background locations

- Collect samples for metals at all sample locations

. Collect TPH and SVOC samples at five of the 20 locations
5.3.4 Hydrogeological Sampling Plan

The following tasks comprise the Hydrogeological Sampling Plan:

- Geophysical Investigation
Gravimetric Survey (with associated boreholes)
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- Resistivity Survey
- Alluvium Characterization

- Surface Samples
Permeability, redox, pH, buffering capacity (BC), Cation
Exchange Capacity (CEC), Soluble lon Exchange
Capacity (SIEC), Distribution Coefficient (K,), clay
mineralogy, particle size distribution

- Deep Sampies
pH, CEC, particle size distribution, organics, and metals
distribution

- Perched Water Investigation
- Construct shailow wells

Conduct pump tests on wet perched water wells (new
wells)
Sample perched water wells (new welis)
Perform perched water slug tests (existing wells)
Perform (WD infiltration study
Measure process discharges to IWD

- Level measurements of perched water

- Geochemical Sampling of Perched Water, IWD, and Sewage

Lagoons

Anions, cations, nutrients, organics, and metals
Potential Phase Il Field Investigation

If Phase | data suggests that sufficient site characterization information has
been collected, NRF and their contractor will proceed with the risk assessment
for the site. An Rl report, presenting the Phase | data and recommendations
of the risk assessment, will be prepared. After a review of the Rl report, the
need for implementing a Phase |l investigation will be evaiuated in light of the
data requirements for the feasibility study. The Rl report will be incorporated
into the Ri/FS report upon completion of the FS report.

- Additional soil/sediment sampling

- Installation of additional monitoring wells and an additional ground
water investigation

- Treatability studies or pilot testing
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PROJECT MANAGEMENT

6.1

Project Organization and Responsibiiities

This section provides the proposed organizational structure for completion of
the RI/FS work. This structure involves the use of Westinghouse Electric
Corporation’s NRF personnel for project management. A subcontractor will be
hired by NRF to complete the actual investigative steps of the RI/FS. Figure
6-1 provides an organizational chart. EPA, IDHW, and DOE Project
Management roles and responsibilities are presented in Section 4.0 of the

—— f o~

FFA/CQ action plan.

6.1.1 Position Descriptions

114
ialow

6.1.1.2

- IBO Remediation Project Manager, R. D. E. Newbry

The iIBO Remediation Project Manager (RPM) shall oversee the
implementation of the FFA/CO for IBQ. All communications
with the EPA and IDHW, including documents, reports,
approvals, and other correspondence concerning the RI/FS,
shall be directed through the IBO RPM. The IBO RPM is also

the DOE RPM for aii remediation work at NRF.

Westinghouse Electric Corporation - NRF

The NRF Program Manager has overall responsibility for
assuring that the project meets objectives and quality
standards. In addition, he is responsible for technical quality
control and project oversight, and will provide the WAG
Manager with access to corporate resources.

- WAG Manager, R. W. Nieslanik

The WAG Manager directs and supervises the various RI/FS
component activities for the NRF. Included in this
responsibility is the monitoring of RI/FS progress, review and

[— il e il m i b e DIDAA o Hha Aanereual AF thee

appluvcll Ul au aUUIIIIlLala I Ui v, ana u [{= qppluval Wi Ui
scheduling and budgeting of RI/FS activities. The WAG
Manager performs the important function of arbitrator of

differences between the Project Quality Assurance Director and
the Project Engineer. ‘
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Figure 6-1 Organizational Chart for Conducting the IWD RI/FS
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- Project Engineers, S. D. Lee and K. D. Willie

The Project Engineers {PE) for NRF shall m=nage daily RI/FS
fieid activities. The Project Engineers’ responsibilities inciude
the management of RI/FS schedules, and the review and
approval of submittals to the WAG Manager. The Project
Engineers are responsible for assuring that information and
data necessary for quality assurance evaluations are provided
to the Project Quality Assurance Director. The PEs will oversee
the major subcontract issues to complete the actual
investigation and evaluation steps of the RI/FS. The PEs are
also responsibie for assuring implementation of project internal
and external audit corrective actions. The PEs will also
supervise driilling and well installation, ground water testing,
and logging of all borings. Other activities and responsibilities

associated with data OA/QC of the PEs are listed in Section 2
of QAPjP (Appendix B).

- Analytical Laboratory Coordinator

The Analytical Laboratory Coordinator shall be the direct
interface with the analytical laboratory. The Analytical
Laboratory Coordinator responsibilities shail include
coordination of the subcontract with the iaboratory,
coordination of sample shipments, coordination of receipt of
completed data packages, and resolution of corrective actions
noted with respect to analytical iaboratory operations.

. NRF Support Personnel

The NRF Support Personnel shall report to the Project
Engineers. These individuals will perform daily work efforts as
necessary and follow the RI/FS subcontractor activities. In
addition, these individuals will identify and resolve operational
problems associated with this investigation.

3 Subcontractor Personnel

- Subcontractor Project Manager

The Subcontractor Project Manager (SPM) sha

contact between the subcontractor and NRF. The SPM shali
direct all activities of the subcontractor personnel. The SPM
shall assure all RI/FS work tasks are completed and schedules
maintained.

- Quality Assurance Director, Subcontractor Employee

The Quality Assurance Director, Subcontractor employee
(QADS) shall report directly to the Subcontractor Project
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Manager, and shall maintain an independent management
status equivalent to that of the Field Manager. The QADS
primary responsibilities are to perform audits of all RI/FS
activities for total quality, and identify those practices which are
not in compliance or consistent with the standard of total
quality represented by the QAPjP for corrective action.

. Data Manager

The Data Mananpr is reqnnnmhlp for manamnn all RI/ FS data

activities mciudmg data vahdatlon review, and evaluatlon The
Data Manager is also responsibie for implementation of data
management audit corrective actions. The Data Manager is
responsible for providing reports describing analytical quality
control problems associated with data validation and review
which are encountered, and the corrective actions taken. The
Data Manager will work with the NRF PEs to manage the
interface with the subcontracted Analytical Laboratories.

- Field Manager

The Field Manager is responsible for all field activities
a&enﬁmind \m‘l‘h ihn QIIFQ mnlndmg hl it not !m"ufnd fn ﬂ'\n
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collection of surface water ground water, well water, sedlment,
and soil samples. The Field Manager is also responsible for
the accuracy of all field-related documentation including field
log books, driller’s logbooks, sample labeis, and Chain-of-
Custody records.

- Health and Safety Officer

The Heaith and Safety Ofiicer shali impiement the Ri/FS Heaith
and Safety Plan, identify deviations from anticipated conditions
described in the plan to the Field Manager for corrective

action, and authorize the cessation of work, it necessary. The

Laaith and Qaiaty Miirar chall asaira that Ihhaalbthh anA aafaha
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monitoring equipment is operating properly and confirm that
subcontractor personnel working on-site have the proper
medical surveiilance program and health and safety training.
The Heailth and Safety Officer shall perform internal health and
safety audits.

- Data Validator

The Data Validator is responsible for review and validation of all
analytical data submitted by the analytical laboratory. The
Data Validator shall review data packages to assure
compliance with the standards of acguracy, precision, and

P T el el Ta! HinAd fen tlha MADID
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- Data Reviewer/Evaluator

The Data Reviewer/Evaiuator shall review »nd evaiuate all
validated data. This includes the identification of sample
resuits outside the normal range, the identification of adverse
data trends, and comparison of data to applicable standards.
The Data Reviewer/Evaluator is also responsible for directing
the Technical Assistant in the incorporation of data into the
project data management system.

- Field Technicians

The Field Technicians shall be responsible for all environmental

{(water, soil, sediment, air, etc.) samples collected as part of
the RI/FQ The Field Technicians will also be responsible for

Carins mrnr 1o

the cai:bration and maintenance of all field sampling
equipment, including equipment decontamination.

. Technical Assistant

The-Technical Assistant shall be responsible for setting up the
database system, inputting the validated data, and providing
data output in the formats required for various RI/FS
evaluations and documentation.

Project Personnel Responsibilities

All Project Personnel involved wi
- Complying with the requirements of the QAPjP

- ldentifying to the QAD, PE, or WAG Manager any special
quality assurance problems which they cannot appropriately
address to their immediate supervisor.

Muitiple Positions

A qualified person may be used to fill more than one position if, in the

opinion of the WAG Manager, this would not impact the quality or

schedule of the work, and requisite independence is not compromused
ol W N A T ey 2 PN | el I oy

Individuals who fill more than one position must be qualified for all work
they are to perform.

Analytical Laboratory

Most of the analytical laboratory services will be provided by
Wadsworth Alert Laboratory in North Canton, Ohioc. The QA Program
Plan for this laboratory is provided in Appendix D. The coordination of
technical issues between NRF and the analytical laboratory will be
handied by the Analyticai Laboratory Coordinator (ALC) and contractuai
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issues will be handled by NRF Purchasing. The responsibilities of key
laberatory personnel are provided in the Section 2 of the QAPRP
(Appendix B) and laboratory QAPP (Appendix D).

Chen Northern Inc., Billings Montana, has been subcontracted to

perform the laboratory work associated with the geochemical analyses
discussed in the hydrogeological investigation (see Appendix D).

In addition to the analytical laboratories, a subcontract has been placed
with Daniel B. Stephens and Associates to perform the physical

o | AU A M b A=

property analysis work identified in the FSP (Appendux B) Th|s
laboratory subcontract was placed through the Field Subcontractor and
approved by NRF. The physical properties laboratory has submitted a
Quality Assurance Program Plan for NRF review and incorporation into
the Project Files.

Project Coordination

The WAG Manager is the primary point of coordination for the project.
Communications between the Field Subcontractor, the Subcontract
Laboratories, and the RPMs go through the WAG Manager. The FFA/CO

states that a monthly report is required to update the RPMs on the status of all
work under the FFA /r‘n Tha maonthiv ranart far tha WD RU/ES and all

N IS PRI IMY TOMLAL W MW TP T crid @i

remediation work at NRF will be issued as part of the INEL monthly report. No
separate routine status reports will be issued by NRF. All correspondence
between NRF and the RPMs will go from the WAG Manager to the IBO RPM,
and then to the EPA and IDHW RPMs.

All coordination between the subcontractors and NRF will be through the
Project Engineers and then to the WAG Manager. NRF Purchasing will be kept
informed of all discussions between the subcontractors and NRF.

Communications between all parties will be documented with either
memoranda to file, telephone conference reports, or formal letters. These
communication documents will be placed in the Project File. Those

™m Foui 4 " mlamnsAd in the
documents that affect the remediation decision will also be placed in the

Administrative Record. The DMP (Appendix B, Part C), the FFA/CO, and
Guidance for Conducting RI/FSs Under CERCLA will be consulted to
determine what documents should be placed in the Administrative Record.

Schedules

Figure 6-2 provides the detailed schedule for this project. This schedule
provides both a baseline schedule to meet the requirements of the FFA/CQ,
and a working schedule which has been developed to accelerate the
completion of this RI/FS. The working schedule is based on sample collection
as described in the FSP (Appendix B, Part A) during the 1992 field sampling

+ ] Hhaie D) /ED Ll b
season. It is intended that all data necessary to complete this RI/FS will be

collected at this time. However, the baseline or FFA/CQO scheduie provides for
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some additional follow-up sampling in the spring of 1993. This effort will take

e £ bl o~
place only if significant data gaps are identified during the evaluation of the

data collected in 1992. Every effort will be made to ensurc that adequate data
is collected in 1992 so that the accelerated working schedule can be met. The
following is a brief description of the major elements of the schedule.

6.3.1 Remedial Investigation

NRF’'s procurement actions will lead to a September 1992 start of the
Rl work. This work is preparatory to the FS during which the
alternatives identified during the Rl are reviewed. The R! is composed
of the following tasks:

- Collection of field data

- Evaluation of data

- Preparation of Baseline Risk Assessment
- Writing the Rl report

- Review by Environmental Remediation

- Review by 1BO

- Review by the EPA and IDHW

R | P .

The collection of field data is scheduied for aeptemoer mrcugn Novemnber
1992. This involves drilling and boring for approximately 41 days with a total
footage of approximately 3,200 feet. Samples from the drilling and boring will
be shipped to a subcontractor analytical laboratory for analysis. The results of

the lab analysis will be used as a basis for evaluation and preparation of the

Fhmmr Ta A MW AN T R A e LR =L L=t WS GV T W M

baseline risk assessment.
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r Stast End ™ 1902 1993 b
Task Namwr Date Date a3 G4 Q ] Gz [ as ! e ar az 1 a3 o4 !
RIF S SCOPING PROGRESS 1-0ct-81 z2sepuz| | 1 : :
SLOPE OF WORK [50W) B B 1-0ct-61 27 fepyz | [e—
WFUTE DRAF T WORK PLAN (WP} 20-Nov-91 22-Sepg2 lf'i " eamama

SUHMIT DRAFT WP rg_EpMDﬁw _ 0Ap82 30-Apro2 ! s

£ PAIDHW REVIEW OF WP 30-Apr-92 13-Jun92 E —l

PROCUREMENT ACTIONS 7-Fep-02 15-Aug-92 ’ o —— !

SUBMIT $80RDRAFT SPEC T0 PUR 7-Feo-92 7-Feb-92 : i

WAGE DETE RMINATION REQUESTED 7-Feb-82 22-Mar-82 P

URAF [ SPEC PAEPARATION 12Feb-g2 27Febrg2 Lo !
FINAL SPEC PREPARATION 12-Fenaz 20Apr52 - |
PREPARE COST ESTIMATE T iafens2 30-Mar-92 I ]

HIDDER LIST PREPARED T ooFenme 25-Feb-92 i

{80 TECH APPFAOVAL 20-Apr92 15-May-02 —

"SPEC REVIEW& 351 SIGN-QFF - dr__;?;ﬁgi 14-May-92 — i
soudr-c‘aq_ ‘ __ © rapesz T 27-Ap¢-§ — ! '
ISSUE INOUIFY 5-May-82 20-May-82 ol i !
Pﬂﬁ-unb céiﬁnznengce 3-Jun-62 3-Jun-92 [ ‘

03 RECE WED T edunee 16-Jun-g2 : {0 : '

EVALUATION OF BIDS 23-4un-92 26-Jun-92 0 e .
PLACE MENT PUR AF;PFPV LETTEA 1 ouwnwm 13-Jul92 ; [ i i i
PO PLACEMEN_{_ o 14-Jul-92 29-Jut82 : | -

PO ACKNOWLEOGEMENT BY VENDOR 27-Jul-g2 7-Aug-92 : [ = i

_PRE-EVE_)L!.J};;&E BREFING | eAuge B-Aug-92 i || :

VENDOR MOBILIZATION 9-Aug-g2 15-Aug-92 i N =
AOCE_PT._-A;EE— OF SAFETY PLAN T eage 16-Aug-02 ) 1 = |
WHITE FINAL WP 14-Jun-82 6-Jul92 ot i i

INTERINAL r%vmu OF WP 7-Jul-g2 16-Jut-g2 = {

" IBO REVIEWACOMMENT OF FINAL VP k 173092 23-ul92 ;3! :
| INCORPORATE COMMENTS 24-Jub-82 30-Jut-92 -
" suBMIT FH;IAL‘:;NE; 10 EPAIDHW 31-Jut-92 11-Aug-82 )
B El;"MDHW REVIEW OF WP 21-Aug-52 21-Sep-92 [t
FINAL WF;EE;‘EF'!ED 22-Sep-92 22-Sep-82 o -
FIFS IMPLEMENTATION 168-Aug-92 30-Jan-54 N
REMED!:»RL ;&VEST@TDN {A) 16-Aug-92 19-Mar-93 [ =

cbusc{héﬁjam 16-Aug-92 2 Oec-92 : E:—i

EVALUATE DATA 2Sep-a2 19-0ec-82 ' e

pnﬁﬁaﬁéEAS_EL.iNE RISK ASSESSME 4-Jan-93 18-Mar-93 “ ——— ] ;

| COLLECT FOLLOW-UP DATA 1-Mar-03 1-Mar-63 ] j
: B Actual Milesiong  (Enforceable Date)
s B 4 I a s ] ‘@ 6-2 Project Schedule

g-9 abey

2661 J1equisydes



September 1992

Page 6-9

(PJu0Q) sinpayag 1eloiy 2-9 esnbiy

v v

I

{oeg smwospg)  MEERAN

10 == |
EroY aupesen

YI¥Q d-MOTIOS 1D3TIOD )

IINSSISSY ME/ INMISVE IHVdIEd

YivO 3LYATVAI

YIVOIS4 123TIOD

(1) NOLLYDUSIAN WIG3N3

NCELYLNINI NI S0

3143707 dM Friid

dM SO MIATH MHOVY DS

MHOWGDZ OL oM TYNIS LINENS

SINFWWNOD JLYHOJHOONI

oM TYNIZ S0 INIWINODSMIIATY OBl

dAA 0 MIIATY TYNUNE

oA TYINES ALIHM

NY'Id ALIIYS 30O 3ONVIDIO0Y

NOUWYZIMIBON HOON3A

SNI3HE NOILMIOA3-3Yd

HOON3A AB LN3WIDIIIMONADY Od

LNIWNIOVId Od

LY AOHJSY Hid IN3N3I0Y I

S0 SO NOUVYNTYAT

JIMEO3E SOI8

IONIHIINOD (13- Jdd

AHINONE INSSH

aso pofos

J40-NDIS LSE 7 MIIASYH DIS

WACSdY HO3L CaI

O3HVdId 1STHI0T8

ALYWILSS 180D Fvd3Hd

NOIL Yz d 33488 TYNIS

NOLLYHY 3 D3dS V40

CA1S3NDIY NOILYNINEILIT 30V

1371d Of D34S LAVHOTORS LIWBNS

SNOULDV ANIWIENOOH

dM 4O NM3IASH MHOVYd D

MHOWWI3 OL ¥ L3vH0 Lwans |

(M) NI WIJOM LAWHi0 JEHM

{(MOS) YHOM 40 34005

SSIITOU] DNIGODS SN |

=0

G661

561

aweN Hse|

/




September 1992

Page 6-10

(pauoo) enpayog walond 2« v T 7 I o || = ]
{o1mg] seesopry}  SUCISIHN eNRY o8]
q | ¥a-ueror vouToE G31d300 14O S TYNId \J
.._ m ¥6-Uer-62 £6-9901§ MIATY S;Qqum.m -
! W £6-99C-0F £6-390.08 15O S/t YNI4 LINENS
”v £6-090-62 £g-000-€2 SININNOD O &ouz.
£6-0801-22 £6-090-04 INIWHOD T MIAATH OBl
L 698051 £6-590r+ MIWT WNETING
m_ eg-a8Q € E£8-AON-B1 100dTd S TNIS JIHM
1 £8-AON-BZ E61°0-01 z.m_>um Z:Q_.in_w n
m £6-08C-LE E6-080LE 300 16O S L4V 3Va
! B0t £6190-61 MHOVYG3 OL S 1 3ve LGNS
‘ 6RO bt £6-d95-51 SININWWOD O8I JHOONL
£6-055b1 e6-Bny-al INFWHOD B MIAFHOEI
B0 LE £6490-1E 06101 3N S4M v 3va
| £6-6nv-51 £5-6ny-51 OBIO1 1K 52/ 14MU0 LINANS |
£6-60y-b1 £INr-62 SLHOd3 S ¥ INENOD
e —— ¥6-Uer-0E e6Inr-62 T juodusam
m t6Inr-82 £640r-51 H 54 NO SLINFWAOD S1L1 38 dHOONT
£Bnr-pL £6nr-y LHOd3H 54 SO MINTH S12138
£6-Unr-0F EBYNf-LL THOCR 54 40 MIATH TYNHALN
[ c— FE-UNr-ot cEeN Bl EOam_m 'S4 LavHa I1M
— . J ee-Ae-L Z6-290-E ) 54 hu:n_zou -
i £€6-1BI-2 ze0a0t 17V 40 NFFHIS WILNI LONANGD
] eBInr82 2Z5-000€ {Sdl s30N1S ALTIRISYI
£6-0ry-0i B6-Inr 62 mpzus_s_ou MHOVWAE dHODNI
E6-Inr-+2 ta-unr-52 T TMIAZH MHOWLT
ea-unc-42 E6UnT-pZ VUM LHOTH 11 14vH0 LINBNS |
eaunr-cz EE-unr-01 SINIWNGCO OBF UOONI
£unrg £e-feNE SINIAWOD B MBATHOBI
e8Inr-Lt £6-r-21 ogioL Ing Ec&m._m_:\
cBAen B cody-62 m»zms__zco SiLJ 30 U0
£6-1dy-82 e6-dy-gL MIAIY Sit3m B
£6dy-4 £8-BN-2Z MIATH N YN UM
£6-dy-p) £8-1dy-g 15 O LHOG3E BNS JHONI N
£8-Kely-¢ e— SANZAOO SFAVHOIHODN INODENS
6N EZ £6-EN-E MIATH N
-£6-RW-1Z 260902 NOILHOD TOF00H0AH SILIM SN
[ —] £6-RNZ 26-930-€ 1HOA3 FUVdTR HOI VI NOJENS
. e-Onyo1 za-0902 -
w w0 10 meq ey uee)
861 ou3 mg J

L0-8N0C



September 1992

Page 6-11

{pauoQ) enpeyss yoolosd g-g eanbity | M

mnyy suReey

J31d3DOV 1HOGEIY S4R Twnid

MIAIH MHOVVT

1H043Y S4Md TYNIA LINGNS

SINIWNOD 081 JHOONE

LNINNOD ' MAAZY OB

MIIATH TYNYILNI

1HOAY SAM TV ALHM

NMIIATH MHOVYW G

3N JEOdIH S45H LIVED iV

MHOWYA3 OL S4/1 LAwHO 1IWens

SLNIWNDO O8I JHOONI

LNIWWOOD B MIIATH 081

08l OL 37 S3AY 14vH0 31va

081 Ol idd S4d i4vH0 Uwaens

SiHOdIH S3 % Y INIBNOD

1HOS3Y S4/nt

H Sd NO SLNIWWOD SILI3TE JHOOM

1H043Y B4 3O MIATY SIL138

LHOTH S4 20 MIIAZYH TYNG3LNI

1HOd3Y €2 1IvBQ JLHM

S4 LONANOD

AT HO NIFHIS TVILINE LINONDD

(S4) SININLS ALNIDISYIS

SENIWNOD MHOUYET HODN]

MIIATH MHOVV AT

WHIM 19003 Y 14vH0 LIRANS

SINIWADD OB dHOONI

SININWCT § MIIATH OB

0810t 3N0 140 1Y

SENIWWOD 511128 dHOONI

MIIATY SI11 138

MIIATE SN TYNYILIN

%4 QLN 150d3Y 8BNS dBOINI JHN

SININNOD SALVHOIHDOINE INODBNS

MIINSH HN

NLHOd YOIDOHGAH SLHM JHi

EHOEIY UVt HOLOVHINGOENS

180434 M

2661

oureN Hee)

L




ous-o7

4 Start End 1831 1082 1983
Task Nams Date Date a e o | = o o - @ 1 o | w
CEACLA DECISION PROCESS 25-Jul83 31-dang5] | -t
PROPOSED PLAN (PP) 25-Juk83 18-Apr-54 F———
" WRITE DRAFTPP 25-Juk03 10-Nov-83 -
" INTERNAL REVIEW OF PP 11-Hov-83 25-Nov-83 -
© BETTIS REVIEW OF PP 26-Nov-83 9-Dac-63
" INCORP BETTIS COMMENTS ON PP 10-Dec-83 24-Dec83
18O REVIEW & COMMENTS ON PP 25Dec83 23-Jan-94
FiNAL PP DUE TO B0 17-Mar-94 17-Mar-84
" (NCORP IBO COMMENTS TO PP 24-dan94 &-Feb-94
SUBMIT PP TO EPAIDHW 7-Fetr4 7-Fen-04
EPAIDHW REVIEW OF PP 8Febod 11-Mar-g4
REVISE PI; o 12-Mar-84 25-Mar-94
T NTERNAL REVIEW OF PP 26-Mar-94 2Apro4 ‘
" 1BO REVIEW & COMMENT ON PP 3-Apra4 10-Apr-04
INCORP 180 COMMENTS 11-Apr-04 18-Apr 54
" DRAFT RECORD OF DECISION (ROD) 19-Apr-04 30-Oct-94 [
T PUBLIC COMMENT PERIOD 16-Apr-54 19-May-g4
ADDRESS PUBLIC CONCERNS 20-May-54 11-Jun-g4
T INTERNAL REVEW Tdun et 15-Jun-B4
ISSUE |5F|_AFT ROD TOBO 16-Jun-94 16-Jun-94 .
" DRAFT ROD DUE T0 18O 31-Aug-04 31-Aug-Ba :
7 1BO REVIEW 8 COMMENT 17-Jun-64 16-Jul-9¢ |
INCORP 180 COMMENTS 17k 16-Aug-04 '
" SUBKIT DRAFT ROD TO EPANDHW 17-Aug-84 17-Aug-94
DRAFT ROU 15 DUE TO EPAADHW A1-0ct84 31:0ct94 :
" EPANDHW REVIEW 18-Aug-94 1-Oct-94
" ANALAOD {FR) 2.0ct04 31-Jan-g5
WAITE FR 2094 25-0ct 94
INTERNAL REVIEW OF FR 26-Oct-84 26-Cct-04
 1SSUE FATOIBO 30-Oct-04 a0-Octa4 :
~_FROUETOIBO 13-Jan95 12-4an-05 :
150 REVIEW & COMMENT OF FR 310ct84 14-Nov-94
 SLAMIT FR TO EPATDHW 15-Nov-84 15-Nov-84
" FRDUE TO EPAIDHW 31-Jan5 31-Jan-g5 ;
_ EPATDHW REVIEW OF FR 18-Nov-B4 18-Dec-04 E
_ FRACCEPTED 17-Dec-84 17-Dec-94 |
. |
\. |
£ Actunl Micstone (Enforcesbla Dute)
r = L I A ’: 6 6.2 Project Schedule (Cont'd)
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After completion of the data evaluation portion of the RI, the FS work will
begin. The time frame for this task overlaps the Rl work, and is scheduled
from December 1992 to October 1993. Tasks included in this work are:

- Conducting initial screening of alternatives
- Conducting the FS

- Writing the draft FS report

- NRF and Bettis review

- Review by IBO

RI/FS Report

This task combines the findings from the Rl and FS. The scheduled time
frame for this work is from Cctober 1993 through April 1994. After preparation
of the draft RI/FS Report, it will be reviewed by IBO, the EPA, and the IDHW.
Comments from these reviews will be incorporated, and acceptance of the final
report is scheduled in April 1994,

Proposed Plan

The Proposed Plan (PP} utilizes the findings from the Ri/FS report, and
proposes a scenario for the clean up of the exterlor pomon of the IWD The
preparation of the PP is scheduled to begin in October 1993, while the RI/FS
report is still in preparation, and end in July 1594.

Record of Decision

The ROD is the final document prior to field clean-up actions. The PP is used
as the basis for the ROD. During the preparation of the ROD, the public will
be given one month to comment on the PP. Public concerns will be
incorporated into the draft ROD. After review and incorporation of IBO and
EPA/IDHW comments, EPA/IDHW will accept the final ROD; this is scheduled
for March of 1995.
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